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Abstract 
 
International financial markets are becoming integrated especially in the developed 
financial markets. This increased integration between financial markets is caused by 
increased globalisation and as a result, investors and portfolio managers are faced 
with challenges when it comes to portfolio diversification of developed listed real estate 
markets. Literature indicates that investing in emerging financial markets as an 
alternative investment avenue may provide investors and portfolio managers with 
significant diversification benefits. Most of these studies were based on developed 
economies with the concentration on mixed asset portfolios and reflected limited 
research. This mainly focused on listed real estate only, with portfolios from the 
emerging financial markets. 
This study examined the existence of any diversification benefits of listed real estate 
within BRICS markets portfolios for the period of 11 January 2010 to 30 December 
2016 using a daily data.  Research techniques such as the Johansen co-integration 
test, the VECMs and VAR (Impulse response functions and Variance Decompositions) 
were used. Overall findings of the study confirmed that there was co-integration 
present among the BRICS listed real estate markets. Results further indicated that 
their co-integration was low but no evidence of long run relationship between these 
markets.  
In addition, the results indicated that within the BRICS listed real estate markets, 
Chinese and South African markets were exogenous. Even though China and South 
Africa are exogenous variables there was no evidence of these two markets causing 
a major impact on the other three markets (Brazil, India and Russia) during a short 
and long run period. Therefore it further confirms that there is a possibility of 
diversification benefits which can be achieved within a BRICS listed real estate 
portfolio. 
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Chapter 1 
Introduction and background to the study
 
1.1   Introduction and background 
Diversification is a strategy option usually used by portfolio managers to minimise the 
risk while improving the performance of the investment portfolio. The reduction of risk 
can successfully be made when the assets combined in a portfolio are without co-
integration (Liu, Hartzell, Greig & Grissom, 1990). Brooks (2008) suggests that when 
two or more variables hold both long-run and short-run relationships with one another, 
then it means that there is a co- integrated relationship between the variables. 
Therefore, it is important to establish a relationship between assets within a portfolio 
before reaching a diversification decision.  
According to Byrne and Lee (1995) and Lee (2002) portfolio returns do not only 
depend on shares selection but also on strategic asset allocation (Byrne & Lee, 1995; 
Lee, 2002). Ghirdari (2016) indicated that the important factor regarding asset 
allocation is to determine if the listed real estate markets are integrated with one 
another. In simple terms, if the international listed real estate assets in a portfolio do 
not move in the same direction, it is possible to diminish risk through diversification. 
Diversification challenges arise when the international financial real estate assets in a 
portfolio move in the same direction. Therefore, when diversifying an internationally 
listed real estate portfolio, it is vital to always seek alternative investment avenues. 
Eichholtz (1996) argues that international diversification works better for real estate 
than for stocks and bonds. Olaleye (2011) adds that the addition of real estate to a 
portfolio might be expected to improve portfolio returns and risk reduction while 
bringing diversification benefits. Taking into account the current financial globalisation 
of international markets, it could be difficult to implement effective diversification 
strategies for real estate portfolios (Wade, 2014).  
This increase in financial integration is a cause of deregulations, globalisation and 
technological advances (Emanuelsson, Katinic & Petersson, 2012). Ghirdari (2016) 
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adds that the current electronic communication and payment systems have decreased 
opportunities for arbitrage in the financial market and, thus, caused an increase in 
financial integration. As developed markets become integrated, both internationally 
and domestically, it is becoming difficult for portfolio managers to diversify across 
markets successfully (Beck, Demirguc-Kunt & Levine, 2010).  
Considering the fact that international markets are becoming integrated, it is important 
to find alternative investment avenues. Gordon, Canter and Webb (1998) encourage 
international diversification with listed real estate in a portfolio as it yields some 
benefits. 
The option to invest in emerging markets may provide significant diversification 
benefits depending on the investment horizon (Graham, Kiviaho & Nikkinen, 2012). 
Khanna and Palepu (1997) suggest that an emerging market is a country that is 
considered having some of the characteristics of a developed country but does not 
necessarily meet the standards of the developed country. Brazil, Russia, India, China 
and South Africa are regarded as emerging markets and came together form a group 
called BRICS (Maheta & Joshi, 2016).  
Sharma (2012) stated that the increasing economic growth of BRICS countries 
indicate that they are good investment opportunities as they offer less correlation in 
returns. Therefore, using BRICS markets for diversification purposes could be 
beneficial for investors. Mohammad and Velmurugan (2017) investigated the co-
integration between the BRICS stock markets. Their findings indicated that emerging 
markets like BRICS, do offer diversification options and adds that each stock market 
is driven by country-specific factors.  
Akinsomi, Coskun, Gil-Alana and Yaya (2018) examined the long run as well as the 
short run relationship between the BRICS REIT and developed economies such as 
the United States, Australia and the United Kingdom REIT markets. The findings were 
that there was no co-integration between these markets in the long run but in the short 
run BRICS REIT was influenced by the three developed REIT markets. This means 
that BRICS listed real estate markets can offer diversification benefits in the developed 
listed real estate markets portfolio. 
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The co-integration tests have been used for the last two decades to examine whether 
economic variables trend together (Masood, Bellalah, Chaudhary, Mansour & Teulon, 
2010). The Johansen co-integration test of 1990 is the most used method for testing 
co-integration between variables in a multivariate model. A multivariate model is used 
when two or more variables are used in a study in order to run the co-integration test. 
As a result, the use of the Johansen co-integration test will assist in determining if 
there is a co-integration relationship between BRICS listed real estate markets.  
The aim of this study is to examine co-integration of emerging listed real estate 
markets and determine whether any international diversification benefits exist in a 
listed real estate only portfolio. The research problem is discussed in the following 
section. 
1.2 Research problem  
International diversification theories of using listed real estate in a mixed-asset 
portfolio and listed real estate only portfolio have been researched significantly. During 
the early 90s, Liu et al., (1990) investigated the integration between real estate equity 
and non-real estate equity. They focused on the relationship between listed real 
estate, the equity market, as well as bonds. The co-integration and Vector 
autoregressive models were used to explore the causality and long-run relationship 
between these three securities. The findings were that listed real estate is more 
integrated with the stock market than with the bonds market.  
Glascock, Lu and So (2000) used a co-integration method to examine the relationship 
between REITs, bonds and equity. The findings were that REITs move like equity and 
less like bonds due to structural changes in the early 1990s. Clayton and Mackinnon 
(2001) also analyse the relationship between listed real estate and other financial 
assets. The findings were that listed real estate is highly interrelated with other 
financial assets traded in the stock market, but this link is cyclical. 
Wilson and Zurbruegg (2002) used the co-integration analysis to examine the 
international real estate markets from the USA, Japan and the UK. They found that 
co-integration does exist between these countries real estate markets which means 
that diversification benefits do reduce in the long run. 
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Brounen and Eichholtz (2003) investigates the relationship between private property, 
listed property and the common equity market in the USA and the UK. The findings 
were that there is a correlation between listed property returns and equity returns.  
Liow (2010a) examined integration between USA, UK, Japanese and Australian listed 
real estate and their interdependencies from the global stock market. The method 
used was conditional correlation analysis. The findings were that there is a weaker 
correlation between listed real estate returns of these countries and global equity 
markets. 
Focusing on a global perspective Liow (2010b) measured the integration between 
listed real estate, global equity, global real estate and local equity in 13 developed 
listed real estate markets. The findings were that listed real estate is more integrated 
with the local equity market but less integrated with the global equity and the global 
listed real estate. 
Gil-Alana, Yaya, Akinsomi and Coskun (2018) used the fractional integration and co-
integration methods to investigate co-movements between stock and REITs in the 
BRICS countries. The findings were that BRICS stock and REITs were integrated at 
level 1 but no evidence of long run relationship was found between the variables.  
Akinsomi et al., (2018) examined the long run as well as the short run relationship 
between the BRICS REIT and the United States, Australia and the United Kingdom 
REIT markets. Fractional co-integration methods were employed and the findings 
were that there was no co-integration between these markets in the long run. The 
results further found that in the short run BRICS REIT was influenced by the three 
developed REIT markets. 
Most of these studies focused more on a mixed assets portfolio and less on the listed 
real estate only portfolio. Limited research on internationally listed real estate only 
based portfolio, indicates the need for more research in this area as a mixed assets 
portfolio has been previously explored. The research investigating the international 
financial integration, mostly focuses on listed real estate in developed economies.  
The studies above indicated that when listed real estate is added to a portfolio the 
international diversification benefits reduces. The findings support Beck, Demirguc-
Kunt and Levine (2010) suggestion that developed markets are becoming integrated 
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both internationally and domestically. Additionally, there were many studies conducted 
on BRICS, G7, MENA and GCC which tried to measure the long-term relationship 
between regional financial relationships (Maheta & Joshi, 2016).  
Considering the fact that there is more research about diversification and co-
integration using real estate markets, but still there is a limited studies on BRICS listed 
real estate markets. Taking into account the growth which is taking place within the 
BRICS listed real estate markets, especially South Africa, it raises a need for research 
on diversification of listed real estate on these markets. As a result, this study will 
examine whether co-integration exists between BRICS listed real estate markets. 
Therefore the question formulated to solve the research problem is, does international 
diversification benefits exist between BRICS listed real estate markets? Knowledge of 
the existence of any diversification benefits between the BRICS listed real estate 
markets will guide the investors and portfolio managers when making investment 
decisions using these markets.  
1.3 Research question 
The purpose of this study is to determine whether co-integration between BRICS listed 
real estate markets exists. The logic behind this research is that financial markets are 
becoming more integrated and even sharing the same characteristics, developments 
and patterns, particularly in developed economies. Eichholtz (1996) indicated that 
international diversification works better for real estate than for equities and bonds. 
Akinsomi et al., (2018) adds that BRICS listed real estate markets can offer 
diversification benefits in the developed listed real estate markets portfolio. From the 
emerging markets portfolio perspective will the BRICS listed real estate markets offer 
the same diversification benefits? Therefore, it is important to examine the existence 
of diversification benefits of listed real estate within a BRICS markets portfolio, as this 
will assist the investors and portfolio managers to know where to diversify their 
portfolio to reach the optimal goal. 
The research question to answer the research problem is articulated as follows: does 
international diversification benefits exist between BRICS listed real estate markets?  
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1.4 Research Objectives 
The following is a list of research objectives that will be used to address the research 
question in this research:  
 To determine whether there is co-integration between BRICS listed real estate 
markets and to what degree are they integrated in order to determine the 
existence of any diversification opportunities; 
 To determine the short and long run relationships between BRICS listed real 
estate markets; 
 To determine which of the BRICS listed real estate markets offer diversification 
benefits for investors and portfolio managers; and 
 To determine which BRICS listed real estate markets do not offer diversification 
benefits for investors and portfolio managers. 
 
1.5 Research methodology 
The study methodology is the positivism research paradigm which makes use of 
secondary data analysis and quantitative data analysis. The study used a deductive 
research approach due to the theory adopted which is Modern Portfolio Theory and is 
defined in this study. The study made use of research techniques such as the 
Johansen co-integration test, the Vector error correlation model (VECMs) and Impulse 
response functions and Variance Decompositions (VAR). The research techniques 
are employed to the study after the collection and analysis of the selected variables.   
1.6 Sampling 
According to Greener (2008:49), a sample is the ‘section of the population chosen for 
the study’. The sample should be a ‘representative of the population’ (Quinlan, 
2011:482), and be hopeful to produce generalisable outcomes in relation to the 
population being sampled (Greener, 2008). The non-probability sampling method is 
used as a sampling strategy for the study. The sampling strategy is the method which 
is used to determine the sample (Ghirdari, 2016). In order to answer the research 
question and objectives, the judgement or purposive sampling is selected, where the 
researcher makes a judgement about who to include in the study (Quinlan, 2011). 
 7 
 
The sample of emerging countries to represent the population was selected according 
to reports concerning emerging countries. Curran (2019) suggested that China and 
India would be among the top five economies in the world whilst Brazil and Russia 
would be among the top 10 economies in the world, using standard chartered Plc 
findings. Table 1.1 below shows the forecast of the largest economies by 2030.  
Table 1.1: 10 Countries by nominal GDP using PPP exchange rates by the year 
2030 (in $trn) 
 
2030 US$ trn 
China 64.2 
India 46.3 
USA 31.0 
Indonesia 10.1 
Turkey 9.1 
Brazil 8.6 
Egypt 8.2 
Russia 7.9 
Japan 7.2 
Germany 6.9 
Source: Curran (2019) 
Akinsomi et al., (2018) indicated that in 2016 BRICS market GDP represented about 
US$16.84 trillion combined, with China ranked number 2 In the world with US$11.20 
trillion, India ranked number 7 with US$2.26 trillion, Brazil ranked number 9 with 
US$1.80 trillion, Russia ranked number 12 with US$1.28 trillion and South Africa 
ranked number 39 with US$0.295 trillion. Akinsomi et al., (2018) stated that China and 
India are the big contributors to the BRICS statistics. Piper (2015) adds that during 
2010 China GDP was $5.88 trillion as a results China became the world second largest 
economy. 
In a recent study analysing the diversification benefits of BRICS using the common 
stocks of each BRICS country, it was found that in the long term the emerging markets 
can be good candidates in multinational diversified investments (Mohammad & 
Velmurugan, 2017). Therefore, this study used Brazil, China, India, Russia and South 
Africa as emerging markets to determine whether they can be used as an alternative 
investment for international diversification.  
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1.6.1 Target population 
Greener (2008) indicates that a study population is the full universe of people or things 
from which the sample is selected. The target population in this study is emerging 
markets, and the objective is to determine whether there are diversification 
opportunities within BRICS listed real estate markets. 
1.6.2 Sample Selection 
The sample is selected from the target population based on the sampling strategy 
described above. The sampling strategy used is non-probability sampling in which the 
judgemental or purposive sampling technique was used (Quinlan, 2011). The criterion 
for the sample is discussed above in 1.6 and the countries that met these criteria are 
BRICS countries namely Brazil, Russia, India, China and South Africa. These 
emerging countries selected are suggested to be the representative of emerging 
markets in general. 
Non-probability sampling indicates that the ‘sample is selected to represent the 
population but it cannot be said to be exactly representative of the population’ 
(Quinlan, 2011:213). The emerging markets selected in this study may not have the 
same characteristics with all other emerging markets, therefore the results of this study 
may not be a true reflection of emerging markets in general.    
1.7 Significance of the study 
Goetzmann and Kumar (2008) suggest that investors tend to under diversify although 
effective portfolio diversification contributes to higher investors’ returns. This may be 
attributed to a lack of understanding regarding the interrelationship between assets’ 
classes. Therefore, this study will provide the knowledge around investing in listed real 
estate markets of emerging markets. This could be beneficial for investors and 
portfolio managers when making informed decisions regarding diversification of listed 
real estate markets while seeking alternative investments in emerging markets as 
international markets are becoming more integrated. 
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1.8 Contributions of the study 
The studies researched on the co-integration of listed real estate focused more on 
mixed assets portfolios rather than on ‘listed real estate only’ based portfolios such as 
past literature on BRICS listed real estate firms like Gil-Alana et al., (2018). The studies 
also focused more on the developed economies and not on developing or emerging 
markets (Liu et al., 1990; Glascock et al., 2000; Wilson & Zurbruegg, 2002; Brounen 
& Eichholtz, 2003; Liow, 2010b. Therefore, this indicates that there is a gap in the 
literature and this study aims to fill that gap. 
1.9 Limitations of the study 
The emerging markets included in the study are the BRICS countries representing the 
emerging markets as a whole. Nevertheless, the selected emerging markets may not 
be the true representation of the general emerging markets as some of the selected 
emerging markets for the study have the largest economies.  Therefore the findings of 
this study cannot be used as a true reflection of the emerging markets regarding 
international diversification, rather than the BRICS countries used in the study. 
1.10 Ethical considerations 
The researcher made use of the Bloomberg terminal to collect the data. Bloomberg is 
considered a reliable and valid data source. The researcher was objective and truthful 
when analysing, interpreting and reporting the data to ensure that there are no biases. 
Confidentiality has been adhered to, and information contained in this research has 
not been shared with other parties. The researcher also complied with the code of 
ethics dictated by the University of Johannesburg and all secondary sources have 
been acknowledged in line with the University’s plagiarism policy.  
1.11 Study layout 
The first chapter covers the introduction, background to the study, research problem, 
research question and research objectives, research methodology, sampling method 
and the significance of the study. Also covered are, limitations of the study, ethical 
considerations and the definition of terms used in the study. The second chapter 
covers the literature reviewed concerning the topic. It examines the past and present 
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literature on the topic. The third chapter covers the methodology framework used in 
order to achieve the objectives and address the research question. This chapter  also 
discusses of the issues of problem statement, research objectives, research design, 
research paradigm, research methodology, the methods for collecting, sampling 
strategy and data analysis, Techniques to ensure the validity and reliability of the data 
are also considered and ethical considerations and limitations. The fourth chapter 
discuss the findings of the methodology stated in the previous chapter. The data is 
presented and interpreted in various statistical formats like graphs and tables. The fifth 
chapter is the culmination in which the conclusions are drawn on the basis of the results 
of the study. Limitations and recommendations for further study are also addressed.  
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Chapter 2 
Literature review
 
2.1 Introduction 
The following chapter begins with the discussion of financial markets in order to 
provide an understanding of the listed real estate role within the financial system. 
The financial system is discussed comprehensively, including all the relationships 
which exist within the system. 
This chapter discuss the real estate markets with the purpose of providing an 
understanding of the entire real estate market. The different types of real estate 
markets such as direct and indirect real estate and their characteristics, is 
highlighted with the purpose of identifying the appropriate real estate market for this 
study. International Real Estate Investment trust (REITs) is outlined to identify the 
role of REITs in a global perspective. 
The chapter explores the BRICS (Brazil, Russia, India, China and South Africa) real 
estate markets in detail. The structure of each BRICS country listed real estate 
market is looked at with the purpose of providing the factors of each market and also 
the size of each market. 
Portfolio diversification is discussed by analysing the concepts about portfolio 
diversification and identifying the appropriate theory for the study with reference to 
the literature.  
Previous literature on international diversification and co-integration is analysed and 
discussed focusing on listed real estate studies. The purpose of this is to identify the 
current gap in existing literature in order to provide conclusion regarding co-
integration between BRICS listed real estate markets.   
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2.2 Financial markets 
Van Zyl, Botha and Skerrit (2006) state that financial markets are mechanics and 
conventions that occur for the transfer of funds and their counterparts between the 
several participants. Financial markets operate just like any other market that brings 
buyers and sellers together. To make it more appealing to the role players the latest 
technology now permits the buyers and sellers to communicate globally. The 
economic function of the financial market is to transfer the excess funds and surplus 
units to deficit units (Van Zyl, Botha & Skerrit, 2006). The function of the financial 
market is channelled through intermediaries. Financial intermediaries act as a go 
between lenders and borrowers (Howells & Bain, 1996). Figure 2.1 below shows the 
interaction between lenders and borrowers during operation of transferring funds 
between these two participants (Van Zyl, Botha & Skerrit, 2006).  
Figure 2.1 Flow of funds in the financial system 
Source: Adoh (2014) 
Howells and Bain (1996) indicated that financial markets are markets where some sort 
of financial products are being traded. Financial products are referred to as financial 
instruments which can be traded in either the primary or secondary market. Van Zyl, 
Botha and Skerrit (2006) suggested that the primary market includes the issue of new 
 13 
 
securities to borrow money for consumption and investment purposes while the 
secondary market includes trading of previously issued financial claims. The 
secondary market plays a role in enabling investors to adjust their portfolios in terms 
of size, risk, return, liquidity and maturity (Van Zyl, Botha & Skerrit, 2006).  
The behaviour of financial markets is similar to other markets where the rule of supply 
and demand plays a role in pricing and trading (Howells & Bain, 1996). This is 
explained by periods in which there is a high demand for specific financial instruments 
and results in high trading in that financial market (Mishkin & Eakins, 2012). Factors 
such as unemployment, decreases in production levels and economic downturns can 
influence the value of financial instruments negatively (Goodspeed, 2010). Due to all 
these challenges, Bloomfield and O’hara (1999) suggested that market transparency 
has significant impact on trader and market maker welfare. 
Reilly and Brown (2006) added that some financial markets are active and liquid where 
as some are inactive and illiquid in their operations. For this reason, it is significant for 
the financial market to be on time and always providing accurate information.  Reilly 
and Brown (2006) also suggested that one attribute of a good market is timely and 
accurate information which is a characteristic that investors use when evaluating the 
quality of a financial market.     
Pre October 1986 trading of financial instruments used to take place in a specific 
physical location for example London stock Exchange, but post October 1986 the 
transaction of financial markets can take place anywhere using technological 
communication (Howells & Bain, 1996). Due to these technology improvements, 
financial institutions in two different countries can trade the financial instruments with 
each other. This internalisation of the financial markets resulted in many financial 
markets being regulated (Howells & Bain, 1996). 
Howells and Bain (1996:125) indicated that ‘financial markets are grouped into two 
categories namely money market and capital market’. Kohn (1993) suggested that in 
both markets there is the involvement of both borrowing and money. The difference 
between these two markets is the maturity of debts. In money markets, the maturity 
period is less than 12 months where as in capital markets the maturity period is more 
than 12 months. This means that in capital markets, funds are borrowed for long-term 
 14 
 
use whereas in money markets funds are borrowed for a short-term use (Howells & 
Bain, 1996).  
The money market involves the transfer of money through a range of instruments that 
matures within one year and are highly liquid (Van Fenstermaker, 1969). Van 
Fenstermaker (1969:4) suggested that instruments namely ‘treasury bills, commercial 
paper, banker acceptances, negotiable certificates of deposits, loans to or repurchase 
agreements and federal funds’ are some used. The money markets are not discussed 
in detail as this study will focus on capital markets. 
Van Fenstermaker (1969) defined the capital market as the sector of the financial 
market that deals with supply and demand for intermediate and long-term funds. 
Howells and Bain (1996) indicated that there are two forms of markets in the capital 
market namely long-term debt and the equity market. Capital market can also be 
classified as primary and secondary market (Van Fenstermaker, 1969:75). The 
function of the primary market is for new capital formation and refunding old debt that 
is maturing. The secondary market facilitates formation by ensuring primary market 
issues are easier for resale and providing an environment, where conservative lenders 
can buy recognised securities whilst released funds to be used for new venture capital 
(Van Fenstermaker, 1969).    
Van Zyl, Botha and Skerrit (2006) indicated that the long-term debt market is also a 
bond market where the bond is the financial instrument. The borrower issues the bond 
such as corporate or government bond and pays the investor interest and capital (Van 
Zyl, et al., 2006). Howells and Bain (1996) added that the interest payments is known 
as coupons and is usually calculated at a fixed rate of interest. The bond market is not 
discussed in detail, as the focus of the study is equity market. 
The Equity market takes place in a formal market such as the Johannesburg Stock 
Exchange (JSE), where the formal market facilitates the raising of share capital by 
borrowers in the primary share market and trading of these shares in the secondary 
share market by investors (Van Zyl et al., 2006). The investors who buy shares in a 
listed company become the shareholders and are entitled to share in profits in the form 
of dividends (Reilly & Brown, 2006). Van Zyl, Botha and Skerrit (2006) added that 
shareholders can realise capital profit or loss based on the change in the share’s 
market price in relation to the share’s purchase price. Shareholders are co-owners of 
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the listed company issuing share capital and they are responsible for decision making 
in the form of voting in regard to company affairs (Howells & Bain, 1996). 
Most market for equities has become international and a number of countries have 
removed restrictions that used to prevent their residents from buying foreign shares 
(Kohn, 1993). Van Zyl et al., (2006:353) stated that there is ‘high correlation between 
share prices of some of the JSE listed companies and international bourses and other 
emerging markets’. Share prices are influenced by variables such as exchange rates, 
interest rates, money supply, commodity prices, real economic growth, the balance of 
payment and the business cycle (Van Zyl et al., 2006). Kuepper (2015) suggested that 
the stock market is divided into sectors that are the representation of key areas of the 
economy.  To name a few of the Sectors which are on the stock markets namely 
financials, industries, resources, consumer discretionary, Energy, health care and real 
estate (Kuepper, 2015). The focus of this study will be on the real estate stocks.  
The current section covers financial markets and a bit of the structure of financial 
systems and categories of financial markets. These were discussed and it was 
indicated the area of focus in the study is capital market. The following section will 
discuss the internationally listed real estate market.   
2.3 Real estate 
Most investors consider real estate investment as an interesting and rewarding 
investment (Reilly & Brown, 2006). Ntuli (2016) suggested that Investment in real 
estate can either be through investing in a physical property or investing in a listed real 
estate company that holds the property. Giliberto (1990) emphases that in the real 
estate market there is perception that listed real estate investments can be used as a 
substitute for direct real estate investments while providing added benefits. Lee (2010) 
indicated that benefits such as stable income, the capital appreciation of the underlying 
asset and its diversification potential can be realised for an investment in real estate.  
The next section will discuss the difference between direct real estate investment and 
indirect/listed real estate investment in order to establish the better option between the 
two investments. 
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2.3.1 Direct real estate investments  
This is the most common investment in real estate for most people in the form of 
buying a house (Reilly & Brown, 2006). Besides purchasing a house there are other 
type of properties that investors acquire as investments such as office building, 
warehouse, shopping centres and agricultural land (Ntuli, 2016).  Hager and Lord 
(1985) suggested three categories of property investment namely prime, secondary 
and tertiary. Prime is a property that is located in a commercially strong area with a 
decent quality tenant and with finishes that are modern. Secondary property shows to 
have one or possibly two of the basic characteristics of prime property and while 
tertiary property is an old and poorly constructed building situated in poor geographical 
area with a poor quality tenant. Hager and Lord (1985:21) indicated old multi let 
properties with various tenants and local shopping parades as examples of tertiary 
property. 
Hager and Lord (1985) suggested that property investment comprises of the initial 
return from the rentals and the capital gain from the capital growth of the property. 
Hager and Lord (1985) further argued that factors such as lease renewal, 
management costs, rates and taxes, age, obsolescence and government policies may 
have a negative impact on the direct property investment and be a threat on the return 
and capital gain.  
The acquisition of direct property requires a lot of capital that is difficult to raise for 
many people. Most people rely on financial institutions for the financing of direct 
property investment that come with its repayment of mortgage with interest over a 
certain period (Reilly & Brown, 2006). Ntuli (2016) added that requirements of legal 
specialists, specialised management and ownership registration at the deeds office 
can be extensive and time consuming. With all these requirements portfolio 
diversification for investors is limited.  
The value of direct property is influenced by the performance of the property market 
(Brueggeman & Fisher, 2016). The value of the direct property plays a big role in this 
kind of investment, as it determines if the investor will realise a capital gain or loss 
when disposing of the property (Reilly & Brown, 2006).  Jadevicius and Huston (2017) 
suggested that the real estate cycle on average takes 8 years to experience a full 
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market cycle this was done using UK commercial property market. This indicates that 
direct property is illiquid therefore, investors will have to wait for about 8 years in order 
to dispose the property at a profit.  
Considering all the requirements and responsibilities, which comes with direct real 
estate investment, it excludes those who are interested but do not have the resources 
such as high capital to participate into the industry. Hager and Lord (1985) indicated 
that REITs or listed real estate offers investors who do not have high capital to 
participate into a real estate investment industry. Ntuli (2016) added that listed real 
estate is popular for many investors, due to factors such as they are highly liquid, easy 
to evaluate by the market, offer tax benefits and the transparency of the industry as 
the information regarding listed real estate is public knowledge. Therefore, this study 
will focus on the indirect/listed real estate investment and the next section will discuss 
the indirect/listed real estate investment.  
2.3.2 Indirect/Listed Real estate investments 
Before the introduction of indirect real estate investments investors could only 
purchase real properties (direct real estate investments) but since introducing listed 
real estate investments, investors can trade properties on the stock market in a form 
of corporate or trust (Chan, Erickson & Wang, 2003). This is similar to stocks or bonds, 
the only difference being that funds from investors are used to invest in buildings 
(Reilly & Brown, 2006). Chan, Erickson and Wang (2003) emphasise that investors 
who purchase real estate investments shares from the stock market are basically 
investing in real property and mortgage.  
The purpose of listing real estate companies was to provide investors who are 
interested in real estate with the opportunity to invest in real estate (Chan, Erickson & 
Wang, 2003).  Listed real estate investments involves investing in an income 
producing property portfolio consisting of retail, commercial and warehousing (Reilly 
& Brown, 2006). Brueggeman and Fisher (2016) indicated office buildings, shopping 
centres and apartment houses as some of the types of the income producing 
properties.  
For investors who purchase shares in a listed real estate investment, it gives them the 
opportunity to own part of a portfolio of income producing properties (Reilly & Brown, 
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2006). The returns for investors from listed real estate investment, is a rental income 
collected from the income producing property and also benefiting from the capital gain 
realised (Reilly & Brown, 2006).  Joseph and Keim (1993) suggested that real estate 
is one of the most important asset categories and also adds that the stock market 
offers reliable return measure for the real estate market. Brueggeman and Fisher 
(2016) suggested that investing in listed real estate brings investors some benefits 
that cannot be earned by investing in direct real estate investment namely: real estate 
shares are traded on an organised exchange market and this provides the investors 
with more liquidity. This means that the real estate shares are usually readily saleable 
on major stock exchange markets. ‘Professional managers who are qualified and 
experienced manage listed real estate investment portfolios on behalf of investors who 
are shareholders’ (Brueggeman & Fisher, 2016:696). 
Potelwa (2013) indicated that listed real estate investments gives investors exposure 
to direct real estate because they invest in direct real estate without using a huge 
capital. Chan, Erickson & Wang (2003) added that even small investors can invest in 
real estate through listed real estate investments. Listed real estate investments 
provides investors with regular income as the listed real estate companies are viewed 
as income funds which enables them to distribute a large portion of their income to 
investors (Potelwa, 2013).  
Potelwa (2013) concluded by indicating that some of the benefits of the listed real 
estate investments, is the tax advantage that is accrued for investors. The regulations 
of listed real estate is structured well per country in which the entity is incorporated 
and there is transparency in the listed real estate market as they are publicly traded 
which makes their information public knowledge. The structure of listed real estate 
investments differs per country. Investing in listed real estate investments gives 
investors the opportunity to invest in a diversified portfolio that is managed by a fund 
manager (Brueggeman & Fisher, 2016). Buchner (2008) added that diversification of 
various properties in a listed real estate entity is the major benefit for real estate 
investors. 
Sebehela (2007) suggested that investors concentrate at yield when investing in listed 
real estate. Eldred and Mclean (2001) added that listed real estate was influenced by 
physical and economic characteristics of the land. Brueggeman and Fisher (2016) 
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indicated that listed real estate investment was continuously developing as new 
investment alternatives emerge and mature. With the development of listed real estate 
investment, international capital flows have increased as investors invest in 
international real estate investments in order to diversify their portfolio (Brueggeman 
& Fisher, 2016).   
Collins and Ghyoot (2012) suggested that listed real estate is equivalent to Real Estate 
Investment Trust (REITs). This started in the USA with the purpose of providing 
investors the opportunity to invest in real property (Chan, Erickson & Wang, 2003). 
REITs are known for their tax provisions that differs per country. Listed real estate 
companies that qualify as REITs must distribute most of their taxable income as 
dividends to shareholders. The next section will discuss REITs and the international 
REITs of today. 
2.3.2.1 REITs 
A Real Estate Investment Trust (REITs) is a listed real estate investment vehicle 
consisting of companies that receive their income through the management, operation, 
and ownership of property assets (Ntuli, 2016). REITs have been in existence since 
1960 with the purpose of offering investors who are into real estate the opportunity to 
invest in real property without contributing high capital (Chan, Erickson & Wang, 2003). 
REITs offer investors the opportunity to become shareholders in listed real estate 
entities and provides them with worthwhile tax benefits and substantial income 
streams. 
Real estate assets are the most significant part of the REITs Company’s assets. 
Therefore, they can be seen as pools of properties traded in the stock exchange 
market (Chan, Erickson & Wang, 2003). Brueggeman and Fisher (2016) indicated that 
most REITs specialise by property type and some by geographic location or by both. 
Specialisation by REITs relate to concentration of effort to create a competitive 
advantage in order to assess relative risks. Chan, Erickson and Wang (2003) 
concluded by stating that a relationship indeed does exist between a focused REIT 
and the property sector it focuses on. 
The National Association of Real Estate Trusts (NAREIT) divided equity REITs by 
property type specialisation. One, Industrial/Office – these are the REITs that own 
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industrial, office or combination of industrial and residential properties. Some of REITs 
locations plays a role in their investment portfolio, for example some will specialise in 
medical office properties or have properties in the central business district. 
Two, Retail - these are the REITs that specialise in owning community shopping 
centres, neighbourhood shopping centres, specialty centres and regional and super 
regional shopping centres. Brueggeman and Fisher (2016) adds that retail properties 
concentrate on competing retail locations usually along a major street. Three, 
Residential – these are the REITs which specialise in owning multi-family apartments, 
high-rise buildings, student housing and home communities. Four, Lodging/Resorts – 
these are the REITs that specialise in owning hotels, motels and resorts. Five, Health 
care – these REITs which specialise in owning properties that are leased to private 
health care providers such as hospitals, medical offices and health care facilities.  
Six, Self-Storage – these are the REITs that specialise in owning self-storage facilities. 
Seven, Speciality – these REITs owns different types of infrastructure such as prisons, 
theatres and distribution, cell towers, timberland and other forms of infrastructure. 
Lastly is a diversified one – these are REITs own different types of properties.  
In the USA REITs during 1991, residential properties ownership dominated the listed 
REITs portfolios, around 2003 industrial/office ownership dominated while in 2014 
industrial/office, and retail sector came out on top followed by the diversified, 
residential, lodging, health care, timber, self-storage and infrastructure (Brueggeman 
& Fisher, 2016). This indicates that REITs ownership by specialisation of property type 
has change over time.  
Investors are always looking for alternative investment opportunities and with the 
introduction of international REITs and similar media in over 30 countries has eased 
the flow of capital in and out of international markets (Brueggeman & Fisher, 2016). 
Brueggeman and Fisher (2016) added that interest in international real estate 
investment continues to grow. The next section will look at the international REITs and 
global comparison of the REITs market. 
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2.3.2.2  International Real Estate Investment trusts (REIT’s) 
REITs and similar investment vehicles has been introduced in over 30 countries in the 
world. The below table shows the regions and countries REITs was introduced to 
internationally.  
Table 2.1 REITs globally 
G7 Countries Adoption year 
Canada 1993 
France 2003 
Germany 2007 
Italy 2007 
Japan 2000 
United Kingdom 2007 
United States 1960 
European Union countries  
Belgium 1995 
Bulgaria 2005 
Finland 2009 
Greece 1999 
Hungary 2011 
Ireland 2013 
Netherlands 1969 
Spain 2009 
ASEAN countries  
Malaysia 2005 
Philippines 2010 
Singapore 1999 
Thailand 2005 
Vietnam 2015 
Middle East Countries  
Bahrain 2015 
Dubai (AEU) 2006 
Israel 2006 
Pakistan 2008 
Saudi Arabia 2016 
Turkey 1995 
BRICS Countries  
Brazil 1993 
India 2014 
South Africa 2013 
Latin American and Caribbean Group (GRULAC)  
Costa Rica 2009 
Mexico 2010 
Pacific Island Forum Countries  
Australia 1971 
New Zealand 1969 
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Other Countries  
Hong Kong 2003 
South Korea 2001 
Taiwan 1969 
Kenya 2014 
Source: NAREIT (2017) 
The table above shows the countries in which REITs exist and the year in which REITs 
was implemented. Grouping of countries is according to regions that promote social 
and economic relations among members of the region, except for the countries 
beneath other countries. The table above indicates that since the introduction of REITs 
during the 1960’s, it has shown a growth in establishment of REITs by many countries 
in the world. According to the National Association of Real Estate Investment Trusts 
(NAREIT) currently there are 37 countries with REITs regimes.  
Implementation of REITs has contributed to the growth of property markets around the 
world (EPRA, 2017). USA REIT has shown a grown by almost 150% and is the biggest 
REIT in the world (EY, 2016). While Australia and Japan which have overtaken France 
and the UK to be the second and third largest global REITs Markets are the fastest 
growing REITs markets (EY, 2016).      
EPRA (2017) indicated that REITs have come to be the key component of the listed 
real estate markets. By June 2017, REITs total market capitalisation was USD 1.3 
trillion representing only 41% of the globally listed real estate industry (EPRA, 2017). 
REITs in developed economies only represents 51.1% of the globally listed real estate 
industry, whilst in developing economies REITs only take a share of 7.2% of the 
globally listed real estate (EPRA, 2017).  
The 41% representation of REITs in the globally listed real estate industry is just an 
indication that REITs is not a representation of the listed real estate industry as a 
whole. Therefore, it is significant to consider the whole industry of listed real estate to 
get a full understanding of the industry. This study will consider the complete listed 
real estate industry but limiting the study to emerging markets, namely BRICS.       
Potelwa (2013) indicated that the structure and regulations of listed real estate 
investments differ per country. Therefore, the next section will discuss the recent 
structures of each of the BRICS countries listed real estate industry 
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2.4  BRICS Listed real estate 
Khanna and Palepu (1997) state that an emerging market is a country that contains 
some characteristics of a developed market but does not necessarily meet the 
standards of the developed market. Brazil, Russia, India, China and South Africa are 
the emerging economics that came together and formed a group of BRICS (Maheta & 
Joshi, 2016).  An increase in urbanisation and demographic changes specifically within 
emerging markets will lead to extensive growth in the real estate industry (PWC, 
2014).  
PWC (2014) predicted that by 2020 the listed real estate industry globally would grow 
by more than 55%. This growth in the listed real estate industry, will be higher in the 
emerging markets resulting in better tenant quality and stronger property rights in 
some countries due to economic development (PWC, 2014). As investors and portfolio 
managers are continuously seeking for alternative investment avenues with 
international real estate, the following section will discuss the structures of listed real 
estate for each of the BRICS countries.   
2.4.1 The South African listed real estate industry 
The Johannesburg stock exchange (JSE) is the stock market in which the South 
African real estate companies and trusts are listed.  According to Property Wheel 
website (anon., 2016), there are over 40 companies which are listed under the JSE 
real estate sector. Under the JSE real estate sector, there are two groups namely; real 
estate investment and services, and real estate investment trusts (REITs). Real estate 
companies that are listed under real estate investment and services do not wish to 
gain a status of REITs. According to Wheel Property (2017), over ten real estate 
companies are listed under real estate investment and services.  
REITs South Africa was established on the 1st of May 2013 after the National Treasury 
introduced the REIT structure aiming at providing certainty to investors with regard to 
the REITs tax (PWC, 2014). PWC (2014) indicated that introduction of REITs will allow 
the South Africa real estate industry to compete internationally and encourages 
international investment. The introduction of REITs was in consistence with the 
international REITs regime that provides a clear and certain tax structure (PWC, 
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2014). South Africa REITs can either be a listed trust (Trust REIT) or a company 
(Company REIT) (EPRA, 2017).  
REITs companies or trusts are required to distribute 75% of their taxable income to its 
investors annually and its earnings must come from rental income of property leases 
or commercial properties. The requirement of REITs earnings coming from rental 
income provide investors with the guarantee of stable income steam that is adjusted 
with inflation annually (JSE, 2017). EPRA (2017) adds that REITs companies or trusts 
must have an ownership of at least R300 million worth of property. The requirement 
of REITs to have ownership of indirect property provides investors who are interested 
in real estate with the opportunity to invest in real estate (Chan, Erickson & Wang, 
2003).   
South Africa Real Estate Investment Trusts Association (SAREIT) states that the 
majority of the REITs invest in commercial properties such as shopping centres, office 
buildings, factories, warehouses, hotels, hospitals and residential properties. Some of 
the South Africa REITs make use of geographic diversification by investing in 
properties in the foreign countries for example Redefine Properties with 25% of 
investment in foreign properties (Investec, 2016). SAREIT confirmed that REITs 
represents R233 billion worth of real estate assets (PWC, 2014). There are 29 
companies and trusts listed as REITs with a market capitalisation of R533 728.08 
trillion as of 30 June 2017 according to Bloomberg website.  Below are the top five 
REITs by market capitalisation in a JREITS index as of 14 September 2017. 
Table 2.2: South Africa top five REITs 
Company name  Market Cap  
(ZARBillion)  
Hammerson PLC 76061.93 
Growthpoint Properties Ltd  74233.49 
Fortress Income Fund Ltd (A) 61522.80 
Fortress Income Fund Ltd (B) 61522.80  
Redefine Properties Ltd   59834.05 
Source: Compiled by author using Bloomberg reports, 2017. 
2.4.2 The Indian listed real estate industry 
India’s real estate companies invest in residential, retail, hospitality and commercial 
properties.  Retail, hospitality and commercial properties are among the real estate 
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sectors growing significantly (IBEF, 2017). The India real estate industry is expected 
to grow at 30 per cent over the next decade (IBEF, 2017). Economic activities such as 
an increase in demand for the office space, urban and semi urban development and 
growth of corporate environment has contributed to the growth of India’s real estate 
industry (IBEF, 2017). 
The India real estate industry market size is approximately US$140 Billion (EY, 2016). 
EY (2016) indicated that the overall India real estate industry is estimated to grow to 
US$180 Billion by 2020. India moved from number 81 to 68 out of the total 138 
countries ranked in terms of infrastructure in the World Economic Forum’s global 
competitiveness report 2016-17. This incredible jump shows that India’s real estate 
sector is experiencing significant growth and there is potential growth in India’s real 
estate industry with a continuation expectation.  
There are over 25 real estate companies listed on the National stock exchange of 
India. The listed real estate market capitalisation is around US$14Billion (EY, 2016). 
Some of the real estate companies listed on the NSE are DLF Ltd, India Bulls Real 
Estate Ltd, Oberoi Realty Ltd, Delta Corp Ltd and Godrej Properties Ltd. DLF Ltd is 
the largest real estate company by value in India (IBEF, 2017).  All these companies 
are included in the NIFTY Realty Index that aim to reflect the behaviour and 
performance of Real Estate companies (www.nseindia.com).     
India also joined the world in terms of introducing REITs in order to be internationally 
competitive and attracting investors. The key difference to the US REITs is that India 
REITs are managed externally whereas US listed REITs are managed internally (EY, 
2016).  EY (2016) indicated that the introduction of REITs would contribute in capital 
injection in the real estate industry and making it possible for the sector to meet the 
projected growth. Laws to regulate REITs in India came into existence on the 26 
September 2017 and to date there are applications that have been submitted seeking 
registration but no REIT is registered yet (EPRA, 2017). This means there is no listed 
real estate companies registered as REIT yet, as those seeking registration are 
waiting.  
Some of the crucial rules include that, that type of REITs in India is a trust and listing 
on a recognised stock exchange is mandatory.  REITs trusts are required to distribute 
90% of their net income to its investors (EY, 2016). An REIT is required to have a 
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minimum of 80% of its asset value in completed and income generating properties 
worth US$74.37Million (EY, 2016). REITs are also required to have a Sponsor, Asset 
management, a Trustee and evaluators (EPRA, 2017). Below are the top five listed 
real estate companies by market capitalisation in the NIFTY Realty index as of 14 
September 2017. 
 
Table 2.3: India NIFTY Realty Index top five companies 
Company name  Market Cap  
(INRbillion)  
DLF Ltd 345303.02 
Godrej Properties Ltd  135535.96 
Oberoi Realty Ltd  131986.41 
Indiabulls Real Estate Ltd  128059.42 
Prestige Estates Projects Ltd  96337.50 
Source: Compiled by author using Bloomberg reports, 2017. 
2.4.3 The Brazilian listed real estate industry 
Brazilian real estate companies are listed on the Sao Paulo Stock Exchange-
BM&FBOVESPA that is the Brazilian stock market.  The Sao Paulo Stock Exchange-
BM&FBOVESPA have three indices that represent the real estate namely index of real 
estate investment funds (IFIX) and general index of the real estate market – 
commercial (IGMI-C) and real estate index (IMOB). The difference between these 
three indexes is that ‘IFIX represents Brazilian listed REITs market while IMOB 
focuses on the performance of the leading listed real estate companies and IGMI-C 
represents the Brazilian commercial real estate market’ (Yokoyama, Neto & Cunha, 
2016:531). 
Brazilian REITs are known as ’Fundo de Investimento Imobiliário’ (FII) (Yokoyama et 
al., 2016:524). ‘Brazilian REITs was introduced in 1993 and since then Brazilian REITs 
have shown growth with more listings in the last five years’ (Yokoyama et al., 
2016:524). ‘Initiation of change in legislation in 2008 boosted the Brazilian REITs 
market’ (Yokoyama et al., 2016:524). Neto (2016) added that Brazilian mortgage 
REITs gained strength after the renewal of legislation in 2008. EPRA (2017) indicated 
that the Brazil REITs are in a form of a fund and currently there are 164 funds listed 
with the net asset value of BRL 72 Billion.  
Brazilian Securities Commission (CVM) regulates the ’Fundo de Investimento 
Imobiliário’ (FII) (EPRA, 2017). CVM defines ’Fundo de Investimento Imobiliário’ (FII) 
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as a platform of raising capital for the real estate projects through securities distribution 
system (Yokoyama et al., 2016:525). Legal forms regarding FII is that they are not a 
legal person but a contractual agreement between investors and a fund manager 
(EPRA, 2017). FII can invest in real estate assets, fixed income and other real estate 
securities with a requirement of at least 75% of the fund assets being real estate or 
property rights (Yokoyama et al., 2016). 
Some of the key factors regarding FII includes that earnings from real estate activities 
qualify for tax exemption but earning from non-real estate activities will be subject to 
withholding income tax (EPRA, 2017). Yokoyama et al., (2016) added that any 
proceeds from asset sales are regarded as real estate activities and therefore qualifies 
for tax exemption. FII are required to distribute 95% of their net operating income to 
its investors every six months (EPRA, 2017). These kinds of REITs structures 
encourages more individual investors knowing that they may profit from tradable real 
estate shares (Yokoyama et al., 2016:526). Below are the top five listed real estate 
companies by market capitalisation in IMOB as of 14 September 2017. 
 
Table 2.4: Brazil IMOB top five companies 
Company name  Market Cap  
(BRLbillion)  
Multiplan Empreendimentos Imobiliarios SA 15165.21 
BR Malls Participacoes SA 12730.25 
Iguatemi Empresa de Shopping Centers SA  6866.66 
MRV Engenharia e Participacoes SA  6315.67 
Cyrela Brazil Realty SA Empreendimentos  5724.32 
Source: Compiled by author using Bloomberg reports, 2017. 
2.4.4 The Chinese listed real estate industry 
The listed real estate companies are listed on the Chinese stock exchanges namely 
Shanghai stock exchange and Shenzhen stock exchange. Between these two 
markets, the Shanghai stock exchange is the biggest stock market and ranks number 
six globally with a market capitalisation of $2.7 trillion on 14 September 2017 (Forbes, 
2017). On the 14 September 2017, Shanghai stock exchange had 78 companies listed 
under the real estate sector while the Shenzhen stock exchange has 63 listed 
companies under its real estate sector. 
The listed real estate companies started to participate in the Shanghai stock exchange 
from as early as 1991. Within a short period the Shanghai stock exchange started to 
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experience an increase in the number of real estate companies’ listings.  Zhu and Liow 
(2015) indicated that by 1993, the listed real estate sector amounted to 10% of the 
total Shanghai stock market. Zhu and Liow (2015) further add that there are more than 
20 real estate companies listed and the proxy of these listed real estate companies is 
the Shanghai SE Real estate index. This index includes all the listed real estate 
companies on the Shanghai Stock Exchange (Zhu & Liow, 2015). Currently in the 
Chinese real estate industry there is no REITs. Below are the top five listed real estate 
companies by market capitalisation in SSE real estate index as of 14 September 2017. 
 
Table 2.5: China SSE real estate index top five companies 
Company name  Market Cap  
(CNYbillion)  
China State Construction Engineering Corp Ltd 291900.00 
Poly Real Estate Group Co Ltd 134237.55 
Shanghai Lujiazui Finance & Trade Zone 
Development Co Ltd 
66487.95 
Gemdale Corp 56510.67 
Future Land Holdings Co Ltd 43069.29 
Source: Compiled by author using Bloomberg reports, 2017. 
 
2.4.5 The Russian listed real estate industry 
Listed real estate companies in Russia are listed on the Moscow exchange. Moscow 
exchange is among the top 20 stock exchange markets by market capitalisation in the 
world. The Moscow exchange is a leader in terms of driving modernisation of Russia’s 
financial markets infrastructure and promoting Moscow as an international financial 
centre (www.moex.com). The implementation of reforms that simplify the listing process 
resulted in the Moscow exchange to be in line with international standards 
(www.moex.com).  
 
These new reforms have strengthened corporate governance requirements for listed 
companies (www.moex.com).  This will attract more companies to participate in the 
Russian capital market including foreign investors. Currently on the Moscow exchange 
there is no index which is a proxy for the real estate sector. There are currently only 
four companies operating in the real estate sector that are listed on the Moscow 
exchange. Currently in the Russian real estate industry there is no listed REITs. Below 
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are the list of listed real estate companies by market capitalisation as of 14 September 
2017. 
Table 2.6: Russia listed real estate companies 
Company name  Market Cap  
(RUBbillion)  
PIK Group 212019.65  
LSR Group 83918.11   
OPIN 15799.18 
HALS-Development  8.974 
  
Source: Compiled by author using Bloomberg reports, 2017. 
 
It is quite clear that the BRICS financial markets are an international standard and 
continuously attracting investors especially foreigners to participate in the BRICS 
capital markets. For example, Hammerson PLC the top real estate company by market 
capitalisation on the 14th September 2017 is a British real estate company listed on 
the Johannesburg stock exchange. Focusing on the BRICS listed real estate sector it 
is clear that the industry is growing in the majority of the BRICS countries. 
Russia is the only country with few listings in the real estate sector within the BRICS 
group. With Moscow exchange being in line with international standards we might see 
more companies listing in the future. As the BRICS real estate financial markets are 
in line with international standards it is significant to look at diversification and risks 
associated with investing in international markets as today most financial markets are 
becoming integrated (Beine, Cosma & Vermeulen, 2010). The next section will discuss 
the portfolio diversification in relation to the study. 
2.5 Portfolio diversification 
There are great researchers who attempted to develop an efficient method for portfolio 
diversification. In 1952 Markowitz developed a Modern Portfolio Theory (MPT). 
Markowitz (1952) developed MPT to derive the expected rate of return for multi –
assets diversified portfolio and an expected risk measure. To extend on these, Lee 
(1977) employed ‘box and cox’, a transformation technique to analyse the risk return 
relationship and findings. This was to suggest that significant factors that affect risk 
return relationship the most are functional form, the skewness effect and the change 
of market conditions. 
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Kraus and Litzenberger (1976) focused on analysing the impact of skewness on 
valuation and results which indicated that investors have an aversion to variance and 
they prefer a positive skewness. Lee (1970); Kraus and Litzenberger (1976) theories 
are more clear for accurate explanations of the distribution of return. Theories by Lee 
(1970); Kraus and Litzenberger (1976) are regarded as alternative portfolio theories 
whereas Markowitz (1952) Modern Portfolio Theory (MPT) remains the base method 
for assessing the importance of multi-asset portfolio diversification (Ramushu, 2006). 
Markowitz (1952) MPT theory stresses that when it comes to selecting assets or 
security for a portfolio, the unique characteristics of the assets should not be the only 
factor to consider but rather consider the movement of each security with all other 
securities. Anderson and Beracha (2011) added that MPT can be defined as a 
motivation for portfolio diversification where investors can invest in a portfolio holding 
more than one asset class with the aim of controlling the risk of the portfolio while 
achieving the maximum return possible. Markowitz (1952) suggested that the 
significant measure of portfolio risk is the variance of the rate of return.   
Risk can be defined as ‘the uncertainty of future outcomes’ (Reilly and Brown, 
2006:202). The authors added that the alternative definition of risk is ‘the probability 
of an adverse outcome’. Ghirdari (2016) suggested that risk can be perceived as an 
uncertainty that is connected to the absence of information in order to measure the 
probability of a precise event happening. MPT suggests that realisation of optimal level 
is determined by investors returns, risk and correlation with other assets within a multi-
assets portfolio (Markowitz, 1959). MPT indicates the significance of diversification in 
order to reduce the total risk of a portfolio and suggest effective ways of diversifying a 
portfolio in order to find an optimal level (Markowitz, 1959). Levy and Sarnat (1970) 
state that through international diversification of assets from countries whose 
economies are not integrated an optimal level of a portfolio can be reached. 
Determining whether there is a co-integration between internationally listed real estate 
markets in order to test the existence of any diversification opportunities. 
Consequently, the MPT is the essential theory that strengthens this study. The next 
section will look at the integration of international real estate markets. 
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2.6 Studies on international listed real estate diversification 
The challenge faced by investors and portfolio managers is that financial markets 
become more integrated and this has a negative impact on diversification as it reduces 
the benefits of diversification (Beine et al., 2010). With an effort to reduce the risk faced 
by investors and portfolio managers Gordon et al., (1998) encourages international 
diversification with real estate equity in a portfolio as it yields some benefits.  
The following section focuses on the international diversification of real estate only 
portfolio and mixed asset portfolios using real estate studies.  
2.6.1    Listed real estate ‘only’ portfolio  
Research on International listed real estate only based portfolios began as early as 
the 1990’s where different techniques were tested in order to demonstrate the 
existence of benefits in international diversification. 
Giliberto (1990) is one of the first researchers to test the international diversification of 
listed real estate focusing on the 11 countries (Japan, UK, Hong Kong, France, US, 
Australia, Singapore, Canada, Malaysia, Sweden and Spain). He used 81 real estate 
stocks from above 11 countries for the study. Correlation matrix and frontiers were 
used and the findings were that 22 of the 55 international real estate stocks correlation 
coefficients were relatively low. This results does not conclude anything regarding 
diversification opportunities in this markets.  
From the perspective of a Singapore investor Addae-Dapaah and Kion (1996) who 
investigated internationally listed real estate diversification focusing on 7 countries 
(Singapore, Kuala Lumpur, Japan, UK, Canada, Hong Kong and Australia). Following 
on the methodology used by Giliberto (1990) correlation coefficients were used and 
results were that the correlation coefficient was relatively low for the majority of the 
countries. The research concluded by analysing the efficient frontiers and it was found 
that diversification benefits do exist. 
Thereafter the study by Paul, Robert and Carl (1991) analysed the existence of 
diversification benefits between US REITs and international real estate equities. Using 
the Markowitz mean-variance framework researchers found that the benefits of 
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diversification does exist as there are low positive correlations between US REITS and 
international real estate equities.  
Eichholtz (1997) took a different angle from the above researchers and examined the 
listed real estate by property type and regions. The same methodology used by 
Giliberto (1990) and Addae-Dapaah and Kion (1996) was applied with the only 
difference being that it was analysing correlation coefficients between the property 
types (Office, retail, industrial and residential) and regions (Europe, North America and 
Far east). Findings were that the correlation coefficients were low for property regions 
but higher for property types. The researcher concluded that there were diversification 
opportunities within property regions rather than within property types. 
A study by Eichholtz, Huisman, Koedijk and Schuin (1998) examined the 
internationally listed real estate diversification between three regions (Europe, North 
America and Asia Pacific). The researchers used a multi-factor model to verify if the 
real estate returns are determined by continental factors. The findings were that 
continental factors do exist in Europe but it does not exist in the Asia-Pacific region 
and North American regions. This basically meant that European investors if they were 
looking for internationally listed real estate diversification benefits they should focus 
on investing outside of their continent.      
From the perspective of a US investor Pierzak (2001) explored the possible benefits 
of holding international real estate stocks. The researcher used correlation coefficients 
and efficient frontiers. The result was a low correlation coefficient. He concluded that 
there was an improvement in performance of the portfolio when international real 
estate stock is added.  
The study by Bigman (2002) examined the role of internationally listed real estate 
companies in a real estate only portfolio. The monthly real estate company’s data from 
the USA, Europe, Non Japan Asia and Japan was used for this study. The researcher 
also used the correlation coefficients and concluded that internationally diversified real 
estate portfolio outperforms a domestic portfolio.  
Forbes and Rigobon (2002) argued that the use of correlation coefficients can be 
biased since correlation coefficients are temporally unstable possible leading to a far 
less diversification benefits than originally anticipated. This means that a well-
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structured international diversified listed real estate portfolio which was selected based 
on correlation analysis for one period may not be able to hold in a long run. Gordon 
and Canter (1999) added that the selection of assets using correlation coefficients 
becomes more problematic over time.  
Due to challenges with the correlation coefficients technique, Wilson and Zurbruegg 
(2002) used the co- integrated analysis to examine the international real estate 
markets from the USA, Japan and the UK. They found that co-integration does exist 
between these countries real estate markets which means that diversification benefits 
do reduce in the long run. This contributes to the challenges identified by Beine et al., 
(2010) which indicate that international financial markets are becoming integrated. 
Wilson and Zurbruegg (2003) suggest that researchers should refrain from using 
correlations as a technique in developing optimal portfolios, as this will make it more 
difficult and problematic for portfolio managers and investors when deciding on 
diversified international real estate portfolios in order to achieve an optimal portfolio.  
Akinsomi et al., (2018) examined the long run as well as the short run relationship 
between the BRICS REIT and the United States, Australia and the United Kingdom 
REIT markets. Fractional co-integration methods were employed and the findings 
were that there was no co-integration between these markets in the long run. The 
results further found that in the short run BRICS REIT was influenced by the three 
developed REIT markets. 
It will be premature for the researcher to conclude that co-integration is the appropriate 
technique for this study as there is not enough literature backing up (Wilson & 
Zurbruegg, 2003)’s study. It will be vital to find techniques that can assist investors 
and portfolio managers to determine diversification benefits. 
Due to limited literature available on international diversification of listed real estate 
only based portfolios the researcher in the next section will look at literature about 
diversification of listed real estate in a mixed assets portfolio. This will assist the 
researcher to make concrete decisions regarding the technique which can be used for 
this study.    
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2.6.2    Mixed asset portfolios using real estate 
Liu et al., (1990) investigated the integration between real estate equity and non-real 
estate equity. They focused on the relationship between listed real estate, equity 
market as well as bonds. The co-integration and vector auto-regressive models were 
used to explore the causality and long run relationship between these three securities. 
The findings were that real estate equity is more integrated with the equity market than 
with the bond’s market.  
The relationship between listed real estate and equities was investigated further this 
time around with the addition of commercial real estate (Meyer & Webb, 1993). The 
findings were that listed real estate and equities are integrated and the listed real 
estate does granger cause commercial real estate.  
Li and Wang (1995) analysed the predictability of listed real estate returns and other 
financial assets and also whether the real estate market is segmented from the general 
stock market in the USA. Using the multifactor asset pricing model that allows for time 
varying risk premium the findings were that listed real estate are integrated with the 
general stock market. The study further indicated that no evidence was found 
regarding whether real estate equity returns are more predictable than returns of other 
stocks. A strong relationship between listed real estate and equities was found. 
Eichholtz and Hartzell (1996) after examining the relationship between the listed real 
estate and equity market in the USA, UK and Canada. This study looked at the 
relationship between listed real estate and the underlying market and the dealings with 
the role of property in the wider economy.  
Lizieri (1997) examined the relationship between the real estate market and the rest 
of the economy in the UK. Granger causality was used to analyse the causality 
between the UK real estate market and the rest of the economy. The findings were 
that positive real estate returns leads to negative future returns in the rest of the 
economy.  
Okunev and Wilson (1997) used nonlinear test to test whether listed real estate and 
equity markets are integrated. The findings were that these two markets are 
fractionally integrated but with slow movement of the listed real estate market towards 
the equity market.  
 35 
 
Ling and Naranjo (1999) examined the relationship of the listed real estate and direct 
real estate are integrated with the equity market. By using multifactor asset pricing 
models the findings were that listed real estate are integrated with equity markets. This 
result supports the 1990 hypothesis that listed real estate is integrated with equities. 
No evidence was found in terms of integration between direct real estate and equities.  
Quan and Titman (1999) examined the relationship between real estate prices and 
equity prices if they move together. Panel data was used to analyse the relationship 
between 17 countries’ equities and real estate markets. The findings were that there 
is a relationship between equity returns and real estate returns. The researcher also 
found that the real estate prices are more influenced by GDP growth rates and provide 
a good long term hedge against inflation.  
Glascock et al., (2000) used the co-integration method to examine the relationship 
between REITs, bond and equities. The findings were that REITs moved more like 
equities and less like bonds due to after-structural changes in the early 1990s. Clayton 
and Mackinnon (2001) also analysed the relationship between listed real estate and 
other financial assets. The findings were that listed real estate is highly linked with 
other financial assets traded in the stock market, but this link is cyclical. 
Brounen and Eichholtz (2003) investigated the relationship between private property, 
the listed property and equity markets in the United States and United Kingdom. The 
findings were that there is correlation between listed real estate returns and equity 
returns. The results of analysis also found that these two countries are showing similar 
results.  
Liow and Yang (2005) examined the long term co-memories and short term 
adjustment between listed real estate and equity markets in Four Asian markets. The 
fractional co-integration method was used and the findings were that there is a long 
run co-integration between listed real estate and equity markets in all four Asian 
markets.    
Cauchie and Hoesli (2006) examined the integration of listed real estate with equities 
and bonds. The findings were that Swiss real estate funds are integrated with both 
equities and bonds. The study also found that inflation, economic conditions and term 
structure are segmenting factors between real estate funds and financial assets. 
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Westerheide (2006) analysed the performance of real estate securities and their 
relationship with stock and bonds as well as to consumer price inflation. The study 
focused in the US, Canada, Australia, Japan, Netherlands, Belgium, France and 
German markets for the period of 1990-2004.  Methodology used was Engle Granger 
test, ECM and Johansen procedure. The findings were that real estate in most 
countries had a high performance compared to bonds and equities. The study also 
shows that in almost every country the real estate securities provided a weak hedge 
against CPI. 
Hoesli and Camilo (2007) analysed the link between listed real estate, equities, bonds 
and direct real estate in 16 countries for period of 1990-2004. The findings were that 
the listed real estate returns are positively related to equities and direct real estate but 
the opposite related when it comes to bonds returns.  
Liow et al., (2009) investigated the correlation and volatility of international real estate 
equity. The monthly listed real estate returns from USA, UK, Japan, Hong Kong and 
Singapore for the period of 1984 and 2006 were considered. DCC-GJR-GARCH was 
used for modelling the conditional correlation and measuring Volatility. The findings 
were that there is a lower correlation between all listed real estate returns and high 
correlation between equity market returns between these countries. It was further 
discovered that there is a strong correlation between international structure of listed 
real estate and the equity markets. 
Liow (2010a) examined integration between USA, UK, Japanese and Australian listed 
real estate and their interdependencies from the global equity market. The methods 
used were conditional correlation analysis and conditional return volatility beta. The 
findings were that there is a weaker correlation between listed real estate returns of 
these countries and global equity markets but that a strong correlation between these 
countries’ markets does exist.  
Focusing on global perspective Liow (2010b) measured the integration between listed 
real estate, global equities, global real estate and local equities in 13 developed listed 
real estate markets. The findings were that listed real estate is more integrated with 
local equity market but less integrated with the global equities and globally listed real 
estate. 
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Lee and Hwa (2011) analysed the relationship between housing prices, property 
companies and stocks in Malaysia for the period of 1999-2009. The VAR model was 
used and the findings were that there is a uni-directional relationship between housing 
prices, property companies and equities. The study revealed that property companies 
and equities granger cause the housing market.  
Yunus (2012) investigated the relationship among listed real estate markets, equity 
markets and key macro-economic factors in ten developed nations (US, UK, Australia, 
Japan, Netherlands, France, Canada, Italy, Germany and Switzerland). The VAR 
model was used and findings were that co-integration does exist between US, UK, 
Australia and Japan, another integration exits between the Netherlands, France and 
Canada and also with Italy, Germany and Switzerland co-integration do exist. The 
granger causality was used to test causality in the short run and findings were that 
GDP, MI, CPI and long term interest rates does influence international real estate 
returns.  
Li and Jiang (2013) examined the relationship between real estate prices of Beijing 
and equity prices for the period during 1999-2010. The VAR Model was used and the 
findings were that there is interaction movement between real estate and equity prices 
but such a relationship is unstable though.  
Hatemi-J, Roca, and Al-Shayeb, (2014) investigated the integration of real estate 
markets of US, UK, Japan, Australia and the United Arab Emirates with the rest of the 
world. The methodology used was case-wise bootstrap analysis which is the robust to 
non-normality and increased volatility that characterize financial markets. The findings 
were that the US, UK, Japan and Australia real estate markets are integrated with the 
world markets. During US real estate crises the researcher found that the United Arab 
Emirates, Australia and USA real estate markets are more integrated with the global 
markets but that Japan’s real estate market was less integrated to global markets. 
In the study from African emerging markets perspective, Olaleye and Ekemode (2014) 
examined the relationship between listed real estate and equity market in a long run 
in Nigeria for the period of January 1990- December 2011. The Johansen integration 
test was used and the findings were that listed real estate was integrated with equities. 
This was based on domestic Nigerian market which could not really represent the 
international emerging perspective therefore there is a need for further investigation.   
 38 
 
Gil-Alana et al., (2018) focused on the emerging markets and used the fractional 
integration and co-integration methods to investigate co-movements between stock 
and REITs in the BRICS countries. The findings were that BRICS stock and REITs 
were integrated at level 1 but no evidence of long run relationship was found between 
the variables.  
Most studies above showed that indeed international financial markets are becoming 
integrated.  The Co-integration technique was used in most of the studies as a tool to 
test diversification within mixed assets, which support Wilson and Zurbruegg (2002) 
study. Most research on international diversification of listed real estate focused on 
mixed assets inclusive of real estate and indicated that international diversification 
options are limited due to co-integration of financial markets. The idea of International 
listed real estate in a mixed assets seems to have been explored quite often and 
evidence is clear, but on the other hand there is a lack of evidence regarding only 
internationally listed real estate portfolio diversification options, therefore there is a 
need for more studies on this topic.  
Developed internationally listed real estate is becoming integrated due to globalization 
of financial markets. Considering the fact that international markets are becoming 
integrated, it is vital to find alternative investment avenues. Investors and portfolio 
managers must consider investing in emerging listed real estate markets as these may 
offer a potential solution. Mohammad and Velmurugan (2017) suggested that 
emerging markets like BRICS does offer diversification options as BRICS equity 
markets are not integrated. They also mention that each stock market is driven by 
country specific factors but does this also apply to the BRICS listed real estate 
markets? This leads to the following question for the study: are BRICS listed real 
estate markets co- integrated?  
2.7 Summary 
The purpose of the chapter was to explore the background and literature of this study. 
Financial markets were discussed and the role of listed real estate market within the 
financial system was identified. The different types of real estate markets such as 
direct and indirect real estate and their characteristics were outlined and indirect real 
estate markets were identified as appropriate markets for this study with the focus on 
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listed real estate market. BRICS (Brazil, Russia, India, China and South Africa) real 
estate markets were analysed in order to provide the structure of each BRICS country 
listed real estate market. The concept of listed real estate Portfolio diversification was 
discussed including the theory underpinning this study.  
Past studies on international market diversification and co- integrated methodologies 
were examined with a purpose of providing appropriate applications to the theory of 
portfolio diversification.    
The conclusion regarding past literature is that co-integration does exist in both 
international mixed assets portfolio with listed real estate and also in listed real estate 
only portfolios as international financial markets are becoming integrated. The problem 
was that there are limited studies on international diversification of listed real estate 
only portfolios especially on BRICS markets which calls for more studies to be done. 
Empirical study on BRICS with the focus on REITs found that co-integration does not 
exist between BRICS REIT and developed REIT markets, which raises a question 
whether the BRICS listed real estate markets are co- integrated or not. 
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Chapter 3 
Research methodology 
 
3.1 Introduction 
Hunt (2017) suggested that a research methodology chapter is important and cannot 
be overstated as it forms the foundation of all sound research. Hunt (2017) further 
added that research methodology should include all necessary steps for answering 
the research question and achieving objectives of the study.  
In order to answer the research question the methodology used for this study was 
based on the replication of studies such as Olaleye and Ekemode (2014), Wilson and 
Zurbruegg (2002) and Gil-Alana et al., (2018) especially the quantitative based data 
analysis methods.  This chapter discusses a number of steps taken in order to 
determine the co-integration of listed real estate within the BRICS markets. The 
chapter is divided into four parts. 
The first part of this chapter includes steps such as problem statement with research 
question, research objectives, and research design and research paradigm. The 
second part of this chapter includes steps such as research methodology, data 
collection and sampling strategy. The data collection subsection includes types of data 
and reasoning for emerging listed real estate selection. The sampling strategy 
subsection includes targeted populations and sample selection.  
The third part of this chapter includes the steps taken in data analysis and discussion 
of reliability of data and validity. The data analysis subsection includes unit root testing 
stationarity and Vector Autoregressive model and the necessary model, tests and 
functions to determine the co-integration relationship between BRICS listed real estate 
markets. The last part of this chapter ends with the ethical considerations, limitations 
and the summary. 
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3.2 Problem statement and research question 
International diversification theories of mixed-asset portfolio including listed real estate 
has been researched significantly but there is limited research on listed real estate 
only based portfolios. During the early 90s Liu et al., (1990) investigated the integration 
between listed real estate and non-real estate equity. They focused on the relationship 
between listed real estate, equity markets as well as bonds. The co-integration and 
vector autoregressive models were used to explore the causality and long run 
relationship between these three securities. The findings were that listed real estate is 
more integrated with the equity market than with the bonds’ market.  
Glascock et al., (2000) used the co-integration method to examine the relationship 
between REITs, bond and equities. The findings were that REITs moved more like 
equities and less like bonds due to after structural changes in the early 1990s. Clayton 
and Mackinnon (2001) also analysed the relationship between listed real estate and 
other financial assets. The findings were that listed real estate is closely linked with 
other financial assets traded in the stock market, but this link is cyclical. 
Wilson and Zurbruegg (2002) used the co-integration analysis to examine the 
international real estate markets from the USA, Japan and the UK, they found that co-
integration does exist between these countries’ real estate markets which means that 
diversification benefits does reduce in the long run. 
Brounen and Eichholtz (2003) investigates the relationship between private property, 
the listed property and the equity markets in the United States and United Kingdom. 
The findings were that there is a correlation between listed property returns and equity 
returns. The results of analysis also find that these two countries are showing similar 
results. 
Liow (2010a) examined integration between the USA, UK, Japanese and Australian 
listed real estate and their interdependencies from the global equity market. The 
method used was conditional correlation analysis. The findings were that there is a 
weaker correlation between listed real estate returns of these countries and global 
equity markets but that a strong correlation between these countries’ markets does 
exist. 
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Focusing on the global perspective Liow, (2010b) measured the integration between 
listed real estate, global equities, global real estate and local equities in 13 developed 
listed real estate markets. The findings were that listed real estate is more integrated 
with local equity markets but less integrated with the global equities and globally listed 
real estate. 
Gil-Alana, Yaya, Akinsomi and Coskun (2018) used the fractional integration and co-
integration methods to investigate co-movements between stock and REITs in the 
BRICS countries. The findings were that BRICS stock and REITs were integrated at 
level 1 but no evidence of long run relationship was found between the variables.  
Akinsomi et al., (2018) examined the long run as well as the short run relationship 
between the BRICS REIT and the United States, Australia and the United Kingdom 
REIT markets. Fractional co-integration methods were employed and the findings 
were that there was no co-integration between these markets in the long run. The 
results further found that in the short run BRICS REIT was influenced by the three 
developed REIT markets. 
Most of these studies were based on the developed economies with the focus on 
mixed assets portfolios and limited research on listed real estate only portfolios.  The 
findings indicates that there is no international diversification benefits when including 
listed real estate in a mixed assets portfolio or in a listed real estate only portfolio in 
the long run. The findings supports Beck, Demirguc-Kunt and Levine (2010) 
suggestion that developed markets are becoming integrated both internationally and 
domestically.  Apart from this there were many studies conducted on BRICS, G7, 
MENA and GCC which tried to measure the long term relationship between regional 
financial relationships (Maheta & Joshi, 2016). With limited researched on emerging 
markets like BRICS on diversification of listed real estate markets, it justifies the need 
for more evidence.   
Considering the fact that international markets are becoming integrated this study will 
examine whether co-integration exists between BRICS listed real estate markets 
which will be beneficial for investors and portfolio managers seeking for alternative 
investment avenues with a listed real estate only portfolio.  
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The question formulated to solve the research problem is does international 
diversification benefits exist between BRICS listed real estate markets? 
3.3 Research objectives 
The purpose of the study is to determine whether co-integration between BRICS listed 
real estate markets exists. Evidence for this is significant as the financial markets are 
becoming more integrated and even sharing the same characteristics, developments 
and patterns particularly in developed economies. Consequently international 
diversification works better for real estate than for equities and bonds (Eichholtz, 
1996). As a result it is significant to examine the existence of diversification benefits 
of listed real estate within a BRICS markets portfolio. 
Below is the objectives that will be used to address the research question: 
 To determine whether there is co-integration between BRICS listed real estate 
markets and to what degree are they integrated in order to determine existence 
of any diversification opportunities; 
 To determine the short and long run relationships between BRICS listed real 
estate markets; 
 To determine which of the BRICS listed real estate markets offer diversification 
benefits for investors and portfolio managers; and 
 To determine which BRICS listed real estate markets do not offer diversification 
benefits for investors and portfolio managers. 
 
3.4 Research design 
Hair, Money, Samuel, and Page (2003) suggested that research design offers the 
basic direction for carrying out the research project. Emory and Cooper (1991:139) 
suggested that research designs ‘articulates both the structure of the research 
problem and the plan of investigation used to obtain empirical evidence on relation of 
the problems’. Therefore the main objective of the research design is to answer the 
research question. The research design selected for this study intends to answer the 
following research question: does international diversification benefits exist between 
BRICS listed real estate markets?  
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The type of the research design approach selected for this study will be discussed in 
the following section. 
3.4.1 Research approach:  
Collins and Hussey (2009) suggested that a deductive approach is when a conceptual 
and theoretical structure is developed which is then tested by empirical observations 
thus particular instances are deduced from general inferences. Saunders, Lewis and 
Thornhill (2012) indicated that a deductive approach has been used in many varieties 
of quantitative studies and the adoption of a theoretical position is tested through the 
collection of data. The theory that underpins this study is modern portfolio theory by 
Markowitz (1952) where the diversification of securities or assets are based upon. 
Therefore the study used a deductive approach due to the theory adopted. Data 
collected for this study is the listed real estate indices of BRICS countries. The purpose 
of the collected data is to be tested for co-integration in order to determine the 
diversification opportunities that will be beneficial for investors and portfolio managers 
seeking for alternative investment avenues with listed real estate only based portfolio. 
3.5 Research paradigm 
Collins and Hussey (2009:56) described positivism as a ‘paradigm that originated in 
the natural sciences’. Quinlan (2011:96) indicated that ‘positivism holds that there is 
one objective reality and that reality is singular and separate from consciousness’. 
Collins and Hussey (2009) added that the goal is to discover theories that are based 
on empirical research such as observation. Under positivism, theories offer the basis 
of explanation for the causal relationships between the variables by establishing 
causal laws and linking them to a deductive theory (Collins and Hussey, 2009). 
This study adopts the positivism paradigm as the aim of the study is to collect the data 
of the BRICS listed real estate markets and determine whether co-integration exists 
between BRICS listed real estate markets.  
3.6 Research methodology 
The quantitative approach makes use of quantitative data which is ‘the measurements 
in which numbers are used to represent a characteristics of something’ (Hair et al., 
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2003). Quinlan (2011:104) added that quantitative data are in a form of numbers or 
numerical. Collins and Hussey (2009:7) indicated that quantitative research is the 
research that addresses the research question by designing a study that involves 
collecting quantitative data and analysing those using statistical methods. Quinlan 
(2011:286) indicated that quantitative research is deductive and focuses on collecting 
numerical data and is seen as objective and situated within the framework of 
positivism.  
The selected research method for this study is quantitative in nature. The data 
collected is numerical in nature and involves the statistical analysis of co-integration 
between BRICS listed real estate markets. Therefore the study concludes that the data 
collected is quantitative and objective in nature. 
3.7  Data collection 
This section discusses the data collected for this study in detail including the type of 
data used and the time frame of the collected data and the reason behind selecting 
the collected data.  
3.7.1 Type of data 
Collins and Hussey (2009) described data as facts or things used as a basis for 
inference. Quinlan (2011:5) added that ‘data in research are information or evidence 
that the researcher gathers in order to be able to explore the phenomenon under 
investigation’. Therefore data is seen as the evidence gathered in order to conduct 
research.  
Data can be either raw or processed information (Ghirdari, 2016). Sekaran (2003) 
argued that data can either be primary or secondary data. Primary data is data ‘directly 
observed or gathered by the researcher engaged in a research’ (Quinlan, 2011:242). 
Sekaran (2003) argued that primary data is the data obtained first-hand by the 
researcher. Saunders et al., (2012) indicated that primary data can be collected by 
means of interviews, experiments or questionnaires.  
Secondary data is data gathered from existing sources. Quinlan (2011:240) added 
that secondary data is the ‘data that already exist therefore is not created by the 
researcher’. Hair et al., (2003) argued that secondary data is the data used for 
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research that was not gathered directly and purposefully for the project under 
consideration. Business research uses different forms of secondary data and 
economists have been using secondary data such as statistics from stock markets, 
national governments and international agencies to investigate relationships between 
policy choice and economic performance (Hair et al., 2003). For the purpose of this 
study the existing selected BRICS listed real estate indices data was selected in order 
to test the co-integration between the selected BRICS markets. Therefore it is 
secondary data which was selected for this study. 
Below is the summary of advantages and disadvantages of secondary data by Hair et 
al., (2003).  
Table 3.1: Advantages and Disadvantages of secondary data 
Advantages Disadvantages 
 Resource efficiency 
 Capacity for evaluation 
 Potential for comparative analysis 
 Avoids respondent fatigue 
 Potential for training triangulation 
 Potential for new insights 
 Misalignment of purpose 
 Access complications 
 Cost 
 Familiarity 
 Impact of reporting methods 
 Quality concerns 
 Source 
 Data collection 
 Definitions 
 Age of data 
Source: Hair et al., (2003) 
According to Collins and Hussey (2009) time series as a sequence of measurements 
of a variable taken at regular intervals over time. The purpose of time series data is to 
examine the trend and seasonal variation and can further be analysed using linear 
regression (Collins & Hussey, 2009). This study made use of time series data in order 
to analyse data over an identified period of time which is from 11 January 2010 to 30 
December 2016. 
The data consists of daily observations over the period of 11 January 2010 to 30 
December 2016. The listed real estate indices used for this study are Brazil (IMOB), 
China (Shanghai SE Real estate index), India (NIFTY Reality index), Russia (PIK 
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Group, LSR Group, Opin and HALS-Development) and South Africa (South Africa 
Property index). Due to lack of listed real estate index in Russia all four real estate 
companies listed at Moscow exchange was used and an average was taken into 
account as a representation of the Russian listed real estate market for this study. The 
real estate companies selected are PIK Group, LSR Group, Opin and HALS-
Development which are all listed on the Moscow exchange.  This was done in 
accordance to the Olaleye and Ekemode (2014) study which used a real estate 
company (UACN property development company) listed on the Nigerian stock 
exchange as an representation of the Nigeria listed real estate market due to lack of 
listed real estate companies or index in Nigeria. The source of data used was from the 
Bloomberg terminal.  
3.7.2  Reasoning of emerging listed real estate selection 
The reason for selecting the listed real estate markets is based on the literature on this 
topic as well as the objectives of the study. As it has been established in the literature 
that challenges faced by investors and portfolio managers is that as financial 
globalisation increases, developed financial markets become more integrated and this 
has a negative impact on diversification as it reduces the benefits of diversification 
(Beine et al., 2010).  The option for Investing in emerging markets may provide 
significant diversification benefits depending on the investment horizon (Graham et 
al., 2012). The literature about internationally listed real estate diversification focused 
more on REIT’s vehicle with little on listed real estate which are predominant forms of 
real estate investments in the emerging market Olaleye and Ekemode (2014). These 
findings from literature indicated a reason to investigate the co-integration in emerging 
markets and whether there is diversification opportunities for investors and portfolio 
managers seeking alternative investment avenues in BRICS internationally listed real 
estate markets.  
The fact that there is limited research on emerging markets like BRICS on 
diversification of listed real estate markets, justifies the need for this study. The 
existence of current bilateral trade relationships between BRICS countries indicates 
the importance of study on interrelationships between listed real estate markets.  
Therefore the objective of this study is to determine whether there is a co-integration 
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between BRICS listed real estate markets and to what degree are they integrated in 
order to determine the existence of any diversification opportunities. 
3.8 Sampling strategy 
The sampling strategy is the method which is used to determine the sample (Ghirdari, 
2016). Collins and Hussey (2009:209) defined a sample as ‘a subset of a population’. 
Hair et al., (2003:170) stated that the ‘findings from the sample data can be used to 
generalize the population’. The non-probability sampling method was used as a 
sampling strategy for this study. The ideal non probability sampling method selected 
to answer the research question and objectives was judgemental or purposive 
sampling. This is a sampling strategy where ‘the researcher makes a judgement or 
decides which participants are to be included in the research’ (Quinlan, 2011:213). 
The selected sample to represent the population for this study is emerging countries. 
The reason for selecting emerging countries was due to reports concerning emerging 
countries. Curran (2019) suggested that China and India would be among the top five 
economies in the world whilst Brazil and Russia would be among the top 10 economies 
in the world. Figure 1.1 in chapter 1 has shown forecast of the largest economies by 
2030.  
The report by Ernst and Young (2012) finds that since 2000, emerging markets share 
of global stock market capitalisation has increased from 7% to 30% and projected that 
by 2020 emerging markets could account for almost half of total world equity 
capitalisation. BRICS were among the countries which accounted for around 70% of 
rapid growth markets total equity capitalisation (Ernst and Young, 2012).  
However, Walker (2014) found that Brazil, China, Russia and India’s GDP growth have 
decreased by 2% from 2010 to 2014. In a study analysing the diversification benefits 
of BRICS using the common stocks, it was found that in the long run the emerging 
markets can be good candidates in multinational diversified investments (Mohammad 
& Velmurugan, 2017).  
A decline in growth of the emerging markets during the period of 2010 to 2014 can be 
seen as that of emerging markets being risky investments in the short term. However 
despite the volatility, emerging markets does offer a diversification of benefits in the 
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long run. Therefore this study used Brazil, China, India, Russia and South Africa as 
emerging markets to determine whether they can be used as an alternative investment 
for international diversification.  
3.8.1 Target population 
Collins and Hussey (2009) define population as a body of people or objects under 
consideration for statistical purposes. Quinlan (2011:206) added that population 
contains all of the ‘units or individuals belonging to the population’. Therefore in a 
positivist study like this one, the sample is chosen to be representative of the 
population from which it is drawn (Collins & Hussey, 2009). The target population in 
this study is emerging markets and the aim is to determine whether there is 
diversification opportunities within BRICS listed real estate markets. 
3.8.2 Sample selection 
The sample is selected from the target population based on the sampling strategy 
applied. The sampling strategy used is non-probability sampling in which the 
‘judgemental or purposive sampling technique’ was used (Quinlan, 2011:213). The 
criterion for the sample is discussed in 3.8 and the countries that met these criteria are 
BRICS countries namely Brazil, Russia, India, China and South Africa. These 
emerging countries selected are suggested to be the representative of emerging 
markets in general. 
Non-probability sampling indicates that the ‘sample is selected to represent the 
population but it cannot be said to be exactly representative of the population’ 
(Quinlan, 2011:213). The emerging markets selected in this study may not have the 
same characteristics with all other emerging markets, therefore the results of this study 
may not be a true reflection of emerging markets in general.    
3.9 Data analysis 
The analysing of data is significant in answering the research question (Hunt, 2017). 
As it has been established that this study is quantitative in nature, (Quinlan, 2011:213) 
indicated that ‘quantitative data analysis involves analysing data gathered using 
statistical methods’. Quinlan (2011) further added that at this stage the researcher 
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interprets the data and comes up with conclusions about the data. Due to the nature 
of the research methodology for this study the quantitative data analysis technique 
was the most appropriate.  
3.9.1 Unit root testing for stationarity 
For the purpose of testing co-integration the time series data need to be tested for 
stationarity. Stationarity is essential for establishing reliable and trustworthy results 
when it comes to running a co-integration test. Hunt (2017) indicated that the 
consequences of using non-stationarity time series data that is not co-integrated and 
consequently modelled, the outcome might be incorrect and missing.  Brooks (2008) 
stated the reasons for the importance of testing the time series data for stationarity. 
Firstly the stationary and non-stationary of time series data can extremely influence its 
behaviour and properties. Secondly the use of non-stationary data can lead to creation 
of spurious regressions. Asteriou and Hall (2007) stated the following characteristics 
which a time series data must have in order to be covariance stationary. The time 
series must fluctuate around a constant long-term mean, the time series has a finite 
variance and lastly the time series has a time-invariant covariance.  
To determine if the data are stationary or not stationary the existence of unit root must 
be tested and it can be done in two tests. Augmented Dickey-Fuller (ADF) test is the 
first test for testing the presence of a unit root. David Dickey and Wayne Fuller 
developed the Augmented Dickey-Fuller (ADF) test as an extension of their first test 
procedure which was developed in 1979 with the purpose of eliminating 
autocorrelation through the inclusion of extra lagged terms of the dependent variable. 
According to Asteriou and Hall (2007) the equation of the ADF is presented as follows.  
∆𝑌𝑡 = 𝑎0 + 𝛾 Y𝑡−1 + a2 𝑡 + ∑ 𝛽𝑖
𝑝
𝑖=1
∆𝑌𝑡−1 + 𝑢𝑡 
 
Where, ∆𝑌𝑡 Represents the change in the dependent variable at time t. 
𝛼, 𝛾, 𝛽 Represents the coefficients estimated using the ordinary least squares method. 
𝑢𝑡 Represents the error term at time t. 
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Phillip-Perron (PP) is the second test for testing the presence of a unit root. Phillip-
Perron (PP) is used as an additional test to confirm the ADF test results. In simple 
terms PP assists in determining whether the ADF results will be accepted or rejected 
but often PP gives the same results as the ADF (Ghirdari, 2016).  Phillips and Perron 
developed the Phillip-Perron (PP) test in 1988 as a generalisation of the ADF test 
procedure that allows assumptions regarding the error distribution. Brooks (2008) 
indicated that the PP test incorporates an automatic correlation to the Dickey Fuller 
procedure to allow for auto correlated residuals. Unit root testing of the data must be 
determined through ADF and PP tests. If the data is not stationary therefore the data 
must be differenced until the variable are integrated at a same order.  Hunt (2017) 
concludes however, that if the data is determined to be stationary then further analysis 
such as VAR modelling should be performed. 
3.9.2 Vector Autoregressive model 
VAR models became popular in economics during the 1980s by Christopher Sims. 
Rachev, Mittnik, Fabozzi, Focardi, and Jasic (2007) stated that VAR models are 
models of vectors of variables as autoregressive processes, where each variable 
depends linearly on its own lagged values and those of the other variables on the 
vector. Brooks (2008) indicated that the VAR model is considered as a combination of 
univariate models and simultaneous equations models. Literature reviewed has shown 
that the model used for international diversification of listed real estate is a vector 
autoregressive model (VAR). This could be because VAR models are popular for 
multiple equation models (Hunt, 2017). In the literature all studies had numerous 
variables which works well with VAR as VAR models extend autoregressive models. 
Hunt (2017) added that when it comes to the VAR model each variable is considered 
as endogenous and the model makes use of multiple equations which each 
symbolises a vector. Hall (2007) indicated that forecasts generated by VAR models 
are better compared to more complex simultaneous equation models. There are many 
pros of VAR models which contributed to the popularity of VAR models, one of which 
is that it is more flexible than univariates meaning VAR models does offer a very rich 
structure and may be able to capture more features of data (Brooks, 2008).  The VAR 
equation is presented as follows: 
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𝑦𝑡 = 𝛽1𝑦𝑡−2 + ⋯ + 𝛽𝑘𝑦𝑡−𝑘 + 𝑢𝑡 
The VAR equation above indicates that there are 𝑦𝑡 endogenous variables which form 
the (𝑛 × 1 ) matrixes and the 𝛽𝑘 coefficient estimators from (𝑛 × 𝑛) matrixes. The 𝑘 
represents the lags of each variable (Brooks, 2008). 
VAR Models are popular known for application of functions such as co- integrated, 
impulse response and Granger causality testing. Zivot and Wang (2006) added that 
functions such as structural inference, policy analysis, forecasting and description of 
dynamic behaviour in relation to time series data are among the additional application 
within the VAR. The additional functions mentioned above by Zivot and Wang (2006) 
are not applicable for this study. Functions such as Co-integration, impulse response 
are more relevant in this study.     
Based on reviewed literature the VAR Model was the most appropriate model to 
investigate the interaction between variables included in the study. If it is determined 
that there is a relationship between the variables therefore a short run and long run 
relationship should be considered. Long run relationships between variables can be 
tested through the co-integration test. Before investigating the long run relationship it 
is vital to determine the appropriate lag length structure.  
Brooks (2008) indicated that determining optimal lag length can be problematic for the 
model and compromise the outcome of the model in the future. Solutions were that 
the frequency of data may be used to determine appropriate lag lengths, for instance 
monthly data it will be 12 lags and quarterly data is 4 lags (Vo, 2006). The challenge 
associated with this method was when dealing with hourly or daily data the frequency 
becomes too large. Brooks (2008) suggested an alternative solution of using 
information criteria tests to determine lag selection. For the purposes of this study the 
information criteria tests was used to determine the lag length and the chosen optimum 
lag was selected by the majority of the selection criteria. Once the optimum lag length 
had been determined then can proceed with testing the co-integration between the 
variables in the study. It is significant to note that the determined lag length will not 
lead to an unstable VAR model and compromise future findings.   
Co-integration is a linear combination of the variables that is stationary (Brooks, 2008). 
Stationarity indicates that a long run relationship exists (Hunt, 2017). To elaborate on 
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this matter Juselius (2009:80) indicated that ‘if the non-stationary variable corresponds 
to another non-stationary variable, then there exists a linear combination between 
them that becomes stationary’. A simple way of expressing this is that non-stationary 
variables that have common stochastic trends will demonstrate a tendency to move 
together in the long run (Juselius, 2009). Asteriou and Hall (2007) confirmed that this 
is possible due to when two stochastic trends combined together it should be possible 
to find a combination of them which cancels the non-stationarity. Based on the 
literature the most appropriate co-integration test for this study is Johansen’s co-
integration test.  
Johansen’s co-integration test is suitable for this study because of the use of five 
variables (BRICS listed real estate indices) and is able to determine the number of co-
integration relationships. Hunt (2017) indicated that these co-integration relationships 
are known as the co-integration rank. The researcher adds that in the VAR model the 
co-integration rank is limited to a total number of variables less one. This means that 
in this study there will be a maximum of four long run relationships that can be 
determined by taking five variables subtracting one. Brooks (2008) indicated that the 
advantage of a multiple equation is that estimates for both co-integrating vectors can 
be obtained. The researcher adds that even though there is one co-integrating 
relationship rather than two with multiple equations all three differing speeds of 
adjustment coefficients can be calculated. Hunt (2017) stated that the consequences 
of long run relationships between variables would be that BRICS listed real estate 
markets are moving together and that these markets are becoming less individual.  
After it has been explored that there is potential long run relationship between the 
BRICS listed real estate markets the next step was to determine any short run 
relationships using VECMs.  
Vector error correction model (VECM) defined as a restricted VAR that has co-
integration restrictions built into the specification, so that it is designed for use with 
non-stationary series that are known to be co-integrated (anon., 2017). The VECM 
specification restricts the long-run behaviour of the endogenous variables to converge 
to their co- integrating relationships while allowing a wide range of short-run dynamics 
(anon., 2017).  The co-integration term is known as the error correction term since the 
deviation from long-run equilibrium is corrected gradually through a series of partial 
short-run adjustments (anon., 2017). Asteriou and Hall (2007) added that when there 
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is an existence of co-integration between variables VECMs are formulated in terms of 
first differences which eliminates trends from the variables and resolves spurious 
regression problems. Hunt (2017) stated that VECM’s can determine the exogeneity 
or endogeneity of variables in the model. This is important as it has been established 
that co-integration exists between the variables. In simple terms the difference 
between these two variables is that exogenous is the variable that influences the other 
variables whereas endogenous is the influenced variable. For the purpose of this study 
VEC Block Exogeneity Wald test was used to determine the exogenous and 
endogenous variables. Hall (2007) indicated that VECMs are unable to establish the 
dynamic properties of variables in the model therefore it is important to use the impulse 
response function to determine the interactions between variables. 
According to Brooks (2008) impulse response indicates how the variable react to 
shocks. It is the suggestion that impulse response measures the responsiveness of 
the dependent variables in the VAR to shocks to each of the variables in the model’ 
(Brooks, 2013:299).  The Impulse response process consists of a unit shock which is 
applied to the error term and the effect on the VAR model over an identified time period 
is measured. Should there then be 𝑔 variables in a VAR model, an entire 𝑔2 impulse 
response can be generated. The EViews Cholesky Dof adjusted method was used in 
the study for the ordering of the variables for the purpose of calculating the impulse 
responses.  
Variance Decompositions was employed in the study for the interpretation of the VAR 
model. Brooks (2008) indicated that variance decomposition offers a different 
examining method for VAR models than impulse response. Brooks (2008) explained 
that variance decompositions give the proportion of the movements in the dependent 
variables that are due to their ‘own’ shocks versus shocks to the other variables. In 
other words, variance decomposition shows how much of the forecast variance of a 
said ‘listed real estate market’ variable can be explained by the variance in another 
‘listed real estate market’ variable. It must be noted that running impulse response 
function and variance decomposition the data must be differenced hence the data was 
differenced in this study.  Brook (2008) indicated that the ordering of the variables is 
important when calculating impulse response and variance decomposition. The order 
is China, South Africa, Brazil, India and Russia. 
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3.10 Reliability of data and Validity 
Hair et al., (2003) suggested that before the researcher use scores from any concept 
for analysis, it is vital to ensure that variables selected to represent and measure the 
concept is accurate and consistent. Therefore ‘accuracy is associated with validity and 
consistency which is associated with reliability’ (Hair et al., 2003:240). When validity 
and reliability are addressed properly the possibility of generating false findings and 
conclusions is reduced Hair et al., (2003). For the purpose of this study validity and 
reliability are discussed together so as to guarantee that they reach their intended 
purpose. Hunt (2017) added that validity and reliability have an intertwined relationship 
with one another. Hence the reason they are carried out in this manner in this study. 
3.10.1 Reliability 
 Collins and Hussey (2009) suggested that for research results to be reliable, if the 
study is repeated it should produce the same results.  Quinlan (2011) added that 
reliability is the dependability of research to an extent which the research can be 
repeated and obtain consistent results. In other words if the research is carried out 
more than once and it continuously produces the same results therefore the research 
is said to be reliable. Easterby-Smith, Thorpe, Jackson and Lowe (2008) suggested 
three questions to address whether the research can be determined reliable or not. 
The questions are as follows: 
 It must be determined if the measure will yield the same results on other 
occasions. Due to limited research on international diversification of listed real 
estate, research by Olaleye and Ekemode (2014), Wilson and Zurbruegg 
(2002), Gil-Alana et al., (2018)  was replicated and expecting this study to yield 
the same results as international financial markets are becoming integrated. 
 It must be determined if similar observations will be reached by other observers. 
Similar conclusions reached by Olaleye and Ekemode (2014), Wilson and 
Zurbruegg (2002), Gil-Alana et al., (2018)  which contributed to the theory that 
international financial markets are becoming integrated, it is expected that this 
study should reach to similar conclusions as listed real estate is part of financial 
markets. 
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 It must be established whether the manner in which the raw data was made 
sense of, is transparent. Secondary data was used and financial techniques 
were used to make sense of the data therefore this should not pose any threat 
to the study. 
3.10.2 Validity 
Hair et al., (2003:246) suggested that ‘validity refers to the extent to which an 
instrument measures what it is supposed to measure’. Collins and Hussey (2009) 
added that validity in simple terms refers to whether the data collected represents a 
true picture of what is being researched. Cooper and Schindler (2013) indicated that in 
order to determine the validity, it is significant to consider both theory and measuring 
instruments used in the study. 
The measurement instrument used in the study were Vector Autoregressive model 
which the Johansen co-integration test and VECMs and impulse response functions 
were used. Based on the scope of the study the models used as a measurement 
instrument met the requirements of validity in that they are appropriate in determining 
the existence of co-integration between BRICS listed real estate markets. As indicated 
in the literature section, this method was used by several researchers such as Olaleye 
and Ekemode (2014), Wilson and Zurbruegg (2002) and outcome of their studies were 
accurate and in line with the literature. 
3.11 Ethical Considerations 
Hair et al., (2003:246) defined business ethics as the ‘application of moral principles 
and standards to human actions within the exchange process’. Quinlan (2011) outlined 
that ethics refers to moral principles that govern the conduct of individuals, groups or 
organisations. Quinlan (2011) also highlighted the five fundamental ethical principles 
that a researcher must adhere to as being integrity, professional competence, due 
care, confidentiality and professional behaviour. To comply with the ethical 
requirements of the research, the researcher acted with truthfulness when reporting 
the data, methods and analysing the data.  
As the research was conducted ethically and with integrity the researcher made use 
of references when processing the data to ensure that there is no plagiarism. The 
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collection of data was done in a fair and lawful manner. The researcher made use of 
reliable sources to collect the data, like the Bloomberg terminal to ensure that the data 
is reliable and valid therefore there was no fabrication of data. The researcher was 
also objective when analysing, interpreting and reporting the data to ensure that there 
is no bias. Confidentiality has been adhered to and information contained in this 
research has not been shared with other parties. The researcher also complied with 
the code of ethics dictated by the University of Johannesburg. 
3.12 Limitations 
The emerging markets included in the study is the BRICS countries only as the 
representation of the emerging markets as a whole. Nevertheless, the selected 
emerging markets may not be the true representation of the general emerging markets 
as some of the selected emerging markets for the study have the largest economy.  
Consequently it cannot be suggested that all emerging markets do offer international 
diversification benefits, rather than the countries used in the study. 
3.13 Summary  
The purpose of this chapter was to explain the research methodology used in this 
study in order to address the stated research question and objectives. The 
methodology used for this study is the positivism research paradigm which makes use 
of secondary data analysis and quantitative data analysis. The study used a deductive 
research approach due to the theory adopted which is the Modern portfolio theory. 
The study is made of research techniques such as the Johansen co-integration test, 
the VECMs and VAR (Impulse response functions and Variance Decompositions). The 
following chapter provides the discussion of the results and findings after 
implementation of selected methodology framework. 
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Chapter 4 
Results and findings
 
4.1 Introduction 
This study aims to examine the long and short-run relationships between BRICS listed 
real estate markets in order to establish if there is diversification opportunities within 
the BRICS emerging markets. This chapter examines the results produced using the 
methodology discussed in Chapter 3.  
This chapter starts with visual inspection of the selected data. Where the data was 
analysed for stationarity through visual observation of the data and further identified if 
there is a set of trends in the data. Results of the visual observation of the data cannot 
be regarded as accurate, therefore the ADF tests were run in order to make statistical 
conclusions regarding the stationarity of the data.   
ADF Tests were run in order to identify the order of integration of the variables and the 
optimum lag level was determined in order to run the co-integration test and VECM 
model. The VEC block exogeneity wald test was tested in order to determine the 
Cholesky ordering. In order to determine the short and long run relationships between 
the variables variance decomposition was tested. Impulse response was the last test 
to be performed in order to identify the reaction of one variable to a shock in another 
variable. The next section begins with a discussion on visual inspection of the BRICS 
listed real estate indices 
4.2 Visual Inspection of the data 
Visual inspection of the data was done in order to analyse if the data was stationary 
or not, by visual observation of the data. When the data is stationary it means that the 
data has a constant mean therefore there is no trend or seasonality or up and down 
fluctuations. The figures below show a graphical representation of the listed real estate 
index data for Brazil, China, South Africa, Russia and India.  
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The figure 4.1 below shows the data for Brazil listed real estate index and it was used 
to determine whether non-stationary was visually present or not. The figure below 
clearly showed that the data was non-stationary and displayed a pattern of continuous 
fluctuations. In addition, there was an up and down trend in the data. 
 
Figure 4.1: Brazil Listed Real Estate Index 
Source: EViews Computation 
 
The China listed real estate index data was used for the figure 4.2 below. From the 
observation the data showed that there was a non-stationary within the data, this was 
confirmed by the continuous fluctuation in the data. In addition there was no visual 
obvious trends in the data.   
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Figure 4.2: China Listed Real Estate Index  
Source: EViews Computation 
 
Figure 4.3 below displayed the South Africa listed real estate index data. It was clearly 
indicated that the time series showed an upward trend and therefore the data was 
non-stationary. In addition the data showed a pattern of general upward trend. 
   
Figure 4.3: South Africa Listed Real Estate Index  
Source: EViews Computation 
 
Graphical representation of the Russia listed real estate index was illustrated in figure 
4.4. Visual observation showed that the data was non-stationary and displayed a 
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pattern of continuous fluctuations. In addition the data contained a pattern of upward 
trends. 
 
Figure 4.4: Russia Listed Real Estate Index  
Source: EViews Computation 
 
Figure 4.5 displayed the India listed real estate index data. It is evident that the data 
was non-stationary as there was a general downward trend in the data. In addition 
from visual observation, the data displayed a pattern of downward trend.   
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Figure 4.5: India Listed Real Estate Index  
Source: EViews Computation 
 
Overall the data for the various BRICS listed real estate indices showed that there was 
some sort of trend and fluctuation therefore the data was not stationary. This was 
based on the visual observation of the data and such results cannot be regarded as 
accurate.  The ADF test was run in order to make statistical conclusions regarding 
stationarity of the data.  In order to run an econometric model the data has to be 
transformed to stationary.    
4.3 Statistical tests 
4.3.1 Testing for stationarity using the ADF test 
The Augmented Dickey-Fuller (ADF) test was performed for all the BRICS listed real 
estate indices. The purpose of this was to test the unit root of the data for all the BRICS 
indices. The data was tested on the level with intercept only, and then after trend and 
intercept.  
The following null hypothesis was used for testing. 
Ho: there is a unit root 
H1: There is no unit root 
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Results and conclusion of the ADF unit root tests on the level with intercept only are 
summarised in Table 4.1 below. 
Table 4.1 displayed the EViews summarised results for all BRICS listed real estate 
indices after running the ADF test on the level with trend and intercept.   
Table 4.1: ADF test results on the level with intercept only 
Listed real 
estate 
index: 
p-value t-statistic 5% test 
critical value 
Null 
hypothesis: 
Index has a 
unit root 
Stationary 
or non- 
stationary 
Brazil 0.2091 -2.192852 -2.862986 Do not 
reject 
Non-
stationary 
China 0.6629 -1.231302 -2.862993 Do not 
reject 
Non-
stationary 
India 0.0597 -2.861597 -2.862987 Do not 
reject 
Non-
stationary 
Russia 0.5806 -1.406398 -2.862996 Do not 
reject 
Non-
stationary 
South Africa 0.6904 -1.167519 -2.862990 Do not 
reject 
Non-
stationary 
Source: EViews computation 
On the level the Brazil listed real estate index ADF probability value of 0.2091 was 
considered statistically insignificant. To further confirm the insignificance of the data 
the t-statistic of -2.192852 was not more negative than the 5% test critical value of -
2.862986. Therefore the null hypothesis could not be rejected as Brazilian listed real 
estate index had a unit root. 
As for China, listed real estate index on the level the ADF probability value of 0.6629 
was considered statistically insignificant. In addition the t-statistic of -1.231302 was 
not statistically insignificant as it was not more negative than the 5% test critical value 
of -2.862993. Therefore the null hypothesis could not be rejected as China listed real 
estate index had a unit root. 
Indian listed real estate index on the level the ADF probability value of 0.0597 was 
statistically insignificant. In addition the t-statistic of -2.861597 was not statistically 
insignificant as it was not more negative than the 5% test critical value of -2.862987. 
Therefore the null hypothesis could not be rejected as Indian listed real estate index 
had a unit root. 
On the level the Russian listed real estate index ADF probability value of 1.5806 was 
considered statistical insignificant. To further confirm the insignificance of the data the 
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t-statistic of -1.406398 was not more negative than the 5% test critical value of -
2.862996. Therefore the null hypothesis could not be rejected as Russia listed real 
estate index had a unit root. 
As for the South African listed real estate index on the level the ADF probability value 
of 0.6904 was considered statistically insignificant. In addition the t-statistic of -
1.167519 was not statistically insignificant as it was not more negative than the 5% 
test critical value of -2.862990. Therefore the null hypothesis could not be rejected as 
South Africa listed real estate index had a unit root. 
Results and conclusion of the ADF unit root tests on the level with trend and intercept 
are summarised in Table 4.2 below.  
Table 4.2 displayed the EViews summarised results for all BRICS listed real estate 
indices after running the ADF test on the level with trend and intercept.   
Table 4.2: ADF test results on the level with trend and intercept 
Listed real 
estate 
index: 
p-value t-statistic 5% test 
critical value 
Null 
hypothesis: 
Index has a 
unit root 
Stationary 
or non- 
stationary 
Brazil 0.2415 -2.688360 -3.412376 Do not 
reject 
Non-
stationary 
China 0.2728 -2.616701 -3.412388 Do not 
reject 
Non-
stationary 
India 0.1406 -2.971357 -3.412377 Do not 
reject 
Non-
stationary 
Russia 0.7926 -1.601132 -3.412392 Do not 
reject 
Non-
stationary 
South Africa 0.2361 -2.701295 -3.412382 Do not 
reject 
Non-
stationary 
Source: EViews computation 
 
As for Brazilian listed real estate index on the level the ADF probability value of 0.2415 
was considered statistically insignificant. In addition the t-statistic of -2.688360 was 
statistically insignificant as it was not more negative than the 5% test critical value of -
3.412376. Therefore the null hypothesis could not be rejected as Brazil listed real 
estate index had a unit root.  
As for Chinese listed real estate index on the level the ADF probability value of 0.2728 
was considered statistically insignificant. In addition the t-statistic of -2616701 was 
statistically insignificant as it was not more negative than the 5% test critical value of -
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3.412388 Therefore the null hypothesis could not be rejected as Chinese listed real 
estate index had a unit root.  
Indian listed real estate index on the level the ADF probability value of 0.1406 was 
statistically insignificant. In addition, the t-statistic of -2.971357 was statistically 
insignificant as it was not more negative than the 5% test critical value of -3.412377. 
Therefore the null hypothesis could not be rejected as Indian listed real estate index 
had a unit root.  
On the level of Russian listed real estate index ADF probability value of 0.7926 was 
considered statistically insignificant. To further confirm the insignificance of the data 
the t-statistic of -1.601132 was not more negative than the 5% test critical value of -
3.412392. Therefore the null hypothesis could not be rejected as Russian listed real 
estate index had a unit root.  
As for South African listed real estate index on the level the ADF probability value of 
0.2361 was considered statistically insignificant. In addition the t-statistic of -2.701295 
was statistically insignificant as it was not more negative than the 5% test critical value 
of -3412382. Therefore the null hypothesis could not be rejected as South African 
listed real estate index had a unit root.  
BRICS listed real estate indices on the level for both intercept only test or trend and 
intercept test indicated that the data is non-stationary. Both intercept only or trend and 
intercept on the level yielded similar results. These results agree with the findings from 
visual observation. In order to run an econometric model the data has to be 
transformed to stationary. Therefore it was significant to determine the order in which 
data was stationary by running intercept only and trend and intercept at first difference. 
Table 4.3 below shows the summarised results for BRICS listed real estate indices at 
first difference with intercept only. 
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Table 4.3: ADF test results on the first difference with intercept only  
Listed 
real 
estate 
index: 
p-value t-statistic 5% test 
critical 
value 
Null 
hypothesis: 
Index has a 
unit root 
Stationary 
or non- 
stationary 
Order of 
integration 
Brazil 0.0000 -42.04767 -2.862987 Reject Stationary I(1) 
China 0.0000 -13.64142 -2.862993 Reject Stationary I(1) 
India 0.0000 -38.45610 -2.862987 Reject Stationary I(1) 
Russia 0.0000 -13.29836 -2.862996 Reject Stationary I(1) 
South 
Africa 
0.0000 -23.39863 -2.862990 Reject Stationary I(1) 
Source: EViews computation 
On the first difference with intercept only Brazil, China, India, Russia and South Africa 
listed real estate indices, t-statistics and probability value became statistically 
significant. All the BRICS real estate indices had the ADF probability value of 0 and 
the t-statistic value of each index was more negative than the 5% test critical value. 
As a result the null hypothesis was rejected that BRICS listed real estate indices had 
a unit root. Therefore Brazil, China, India, Russia and South African listed real estate 
indices was stationary at first difference and integrated to the first level order I(1).  
Table 4.4 below shows the summarised results for BRICS listed real estate indices at 
first difference with trend and intercept. 
Table 4.4: ADF test results on the first difference with Trend and intercept  
Listed 
real 
estate 
index: 
p-value t-statistic 5% test 
critical 
value 
Null 
hypothesis: 
Index has a 
unit root 
Stationary 
or non- 
stationary 
Order of 
integration 
Brazil 0.0000 -42.05272 -3.412377 Reject Stationary I(1) 
China 0.0000 -13.67417 -3.412388 Reject Stationary I(1) 
India 0.0000 -38.48146 -3.412377 Reject Stationary I(1) 
Russia 0.0000 -13.37913 -3.412392 Reject Stationary I(1) 
South 
Africa 
0.0000 -23.39574 -3.412382 Reject Stationary I(1) 
Source: EViews computation 
On the first difference with trend and intercept Brazilian, Chinese, Indian, Russian and 
South African listed real estate indices, t-statistics and probability value became 
statistically significant. All the BRICS real estate indices had the ADF probability value 
of 0 and the t-statistic value of each index was more negative than the 5% test critical 
value. As a results the null hypothesis was rejected that BRICS listed real estate 
indices had a unit root. Results suggested that the order of integration was at level 
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one I(1) as the BRICS listed real estate indices becomes stationary when differenced 
to the first level.  
The overall conclusion for the ADF test indicated that all the BRICS listed real estate 
indices was non-stationary at a level but once differenced to the first level the indices 
become stationary. These results suggested that all BRICS listed real estate indices 
when integrated to the first order I(1) they became stationary. Therefore, ADF test 
results confirmed that co-integration tests could be performed on the selected time 
series data.   
As all the BRICS listed real estate indices are integrated at the same order this 
satisfies the conditions to run the Johansen co-integration test to measure the long 
run relationship. The following section looked at the appropriate lag length that was 
used for the Johansen co-integration test. 
4.4 Determine the Optimal lag length 
The Johansen co-integration test can only be tested after determining the optimum lag 
level. Therefore it was significant to determine the optimum lag level. As indicated in 
methodology information criteria tests was used to determine the lag length and the 
chosen optimum lag was selected by the majority of the selection criteria. Table 4.5 
displays the results from EViews regarding lag order selection criteria. 
Table 4.5: Optimal lag length criteria 
Lag LogL LR FPE AIC SC HQ 
0 -49052.22 NA 1.80e+18 56.22605 56.24170 56.23183 
1 -28386.17 41189.99 95945714 32.56868 32.66262* 32.60341 
2 -28346.18 79.48020 94311225 32.55150 32.72373 32.61517 
3 -28269.57 151.8086 88894819 32.49235 32.74287 32.58497* 
4 -28250.24 38.20034 89474389 32.49884 32.82765 32.62041 
5 -28232.55 34.84896 90227849 32.50722 32.91432 32.65773 
6 -28192.53 78.61415 88688762 32.49001 32.97540 32.66947 
7 -28168.73 46.62834 88811227 32.49138 33.05505 32.69978 
8 -28136.03 63.86211* 88032194* 3248256* 33.12452 32.71990 
Source: EViews computation 
From the EViews output in Table 4.5 the majority of the selection criteria has chosen 
lag 8 as the most optimum lag on which to base our model. The optimum lag level was 
then used in the Johansen co-integration test. Therefore the next section will discuss 
the Johansen co-integration test results. 
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4.5 Johansen test of co-integration 
The Johansen co-integration test was done in order to measure the long run 
relationship between the BRICS listed real estate indices. The tests were performed 
on EViews and the results are illustrated on below Table 4.6 and Table 4.7  
Table 4.6: Johansen co-integration test (trace test) 
Unrestricted co-integration rank test (trace test) 
Hypothesized 
No. of CE(s) 
Eigenvalue Trace 
Statistic 
0.05 
Critical Value 
P-value 
None 0.019700 60.40215 69.81889 0.2232 
At most 1 0.006202 25.70331 47.85613 0.8986 
At most 2 0.004469 14.85378 29.79707 0.7895 
At most 3 0.003096 7.042346 15.49471 0.5727 
At most 4 0.000936 1.633706 3.841466 0.2012 
Trace test indicates no co-integration at the 0.05 level 
Source: EViews computation 
 
Table 4.7: Johansen co-integration test (Maximum eigenvalue test) 
Unrestricted co-integration rank test ( Maximum Eigenvalue test) 
Hypothesized 
No. of CE(s) 
Eigenvalue Trace 
Statistic 
0.05 
Critical Value 
P-value 
None 0.019700 34.69884 33.87687 0.0398 
At most 1 0.006202 10.84953 27.58434 0.9691 
At most 2 0.004469 7.811432 21.13162 0.9149 
At most 3 0.003096 5.408640 14.26460 0.6896 
At most 4 0.000936 1.633706 3.841466 0.2012 
Max-eigenvalue test indicates 1 co-integration eqn(s) at the 0.05 level 
Source: EViews computation 
Trace and maximum Eigenvalue tests were used in order to determine if the there is 
a presence of co-integration between selected time series. Trace test results indicated 
that there was no co-integration at 5% level as trace statistic of 60.40215 is smaller 
than 0.05 critical value of 69.81889 therefore it was insignificant. 
Maximum Eigenvalue test showed that the BRICS real estate indices were co-
integrated at level 1 at the 5% level as trace statistic of 34.69884 is bigger than 5% 
critical value of 33.87687 therefore it was significant. In the event where these two 
tests are contradicting with each other. Brooks (2008) states that maximum 
Eigenvalue test must be chosen as the test for Johansen co-integration test.  
The null hypothesis that there are no co-integration equations was then rejected 
therefore there is a co-integration equation present in the model.  In addition the 
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probability value was 0.0398 which was more than 5% stating that the null hypothesis 
could not be accepted. Therefore both the Max-Eigen statistic and probability values 
showed that there is co- integrating vectors present in the model.  
Maximum Eigenvalue indicated that there was 1 co-integration equation at 5% level 
between the data. These means that BRICS listed real estate indices were integrated 
but not to a huge extent or their co-integration level is low. Therefore the long run 
association between BRICS listed real estate markets does exist at a minimal level. 
As the selected time series data is co- integrated the VECM Model was used in order 
to identify the dynamics of the co-integration between BRICS listed real estate indices. 
The next section will discuss the VECM Model. 
4.6 Vector Error Correction Model (VECM) 
Since it was discovered that there was 1 co-integration relationship between the 
selected time series VECM was used. Running the VECM was for the purpose of 
determining any short run relationships between selected time series. VECM is 
computed to determine the reaction of one listed real estate index to a shock from 
other BRICS listed real estate markets combined. In addition VECM can indicate if a 
variable is insulated or independent from other BRICS listed real estate markets’ 
shocks combined. The VECM further indicates how long it would take for a variable 
recovery. Table 4.8 indicates the outcome when running the VECM Model on EViews. 
Table 4.8: Vector Error Correction Estimates 
Error 
Correction 
D(BR) D(CH) D(IN) D(RUS) D(SA) 
CointEq1 -0.003078 -2.277116 0.015134 -0.124472 0.006812 
 (0.00124) (0.47418) (0.02648) (0.05957) (0.02191) 
Source: EViews computation 
According to the co-integration, equation 1 showed that whenever the Brazilian listed 
real estate market is shocked by real estate innovations or news (shocks) from the 
other four BRICS countries listed real estate markets. Brazil recovers at a speed of 
0.1% meaning that it takes a much longer time to recover its listed real estate market. 
India and South Africa recovers at a speed of 2% which means that both countries 
listed real estate markets takes a much longer time to recover but is faster than Brazil. 
In addition India and South Africa are more independent than Brazil while Brazil is 
more dependent on the other four BRICS listed real estate markets. Russia took a 
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speed of 5% to recover which is also slow but faster than Brazilian, Indian and South 
African listed real estate markets. In addition Russian listed real estate market is more 
independent than India, South Africa and Brazil listed real estate markets. China 
showed some independency as it recovers at a speed of 47% which can be regarded 
as fast. This means that the shocks from the other four BRICS listed real estate 
markets combined doesn’t do much to a Chinese listed real estate market as it 
recovers quickly.  It further shows that the Chinese listed real estate market is a 
dominant market in the group. 
In conclusion, this illustrates that the Chinese listed real estate market is the only 
independent market compared to other BRICS listed real estate markets as it was 
indicated by the level of speed it took to recover from shocks which was faster when 
compared to the rest of the BRICS listed real estate markets. The other four BRICS 
listed real estate markets (Brazil, India, Russia and South Africa) are more dependent 
on BRICS listed real estate markets as a whole hence they showed a slower speed of 
recovery from shocks to their respective markets. As suggested in the methodology, 
VECM is unable to establish the dynamic properties of variables, therefore impulse 
response was run in order to provide accurate interactions between variables.   
As also indicated in methodology, VECM’s can determine the exogeneity or 
endogeneity of variables in the model. Therefore the next section discusses the VEC 
Block Exogeneity Wald test which was a test done to determine the exogenous and 
endogenous variables. 
4.7 VEC Block Exogeneity Wald tests 
The VEC Block Exogeneity Wald test was used to determine the exogenous and 
endogenous variables. The difference between these two variables is that exogenous 
is the variable that influences the other variables whereas endogenous is the 
influenced variable. Table 4.9 below shows the summarised VEC block Exogeneity 
Wald test results for BRICS listed real estate indices  
 
 
 
 71 
 
Table 4.9: VEC Block Exogeneity Wald test 
Dependent Variable All ( P-value) Exogenous/Endogenous 
Brazil 0.0208 Endogenous 
China 0.1904 Exogeneity 
India 0.0062 Endogenous 
Russia 0.0034 Endogenous 
South Africa 0.1010 Exogeneity 
Source: EViews computation 
The outcomes indicated that the Brazilian listed real estate index was endogenous 
variable. In addition the null hypothesis was, that, dependent variables is exogenous. 
The probability value for all variables was 0.0208 which is lower than the 5%, therefore 
the null hypothesis was rejected. This means that the Brazilian listed real estate 
market did get influenced by other BRICS listed real estate markets.  
The results for the block exogeneity test on the Indian listed real estate index are 
showed in table 4.7. The probability value for all variables was 0.0062 which was lower 
than 5%. In addition the probability value of 0.062 was significant therefore the null 
hypothesis was rejected as there was an influence from other BRICS listed real estate 
indices to Indian listed real estate index. This means that the Indian listed real estate 
market is endogenous and therefore is influenced by other BRICS listed real estate 
markets.  
The results indicated that the Chinese listed real estate index was an exogenous 
variable therefore it influences other BRICS listed real estate markets and maintains 
its independence. The probability value for all variables was 0.1904 which was greater 
than 5%. In addition the probability value of 0.1904 was insignificant therefore the null 
hypothesis could not be rejected as there was a no influence from other BRICS listed 
real estate indices to Chinese listed real estate index.  
The results showed that the Russian listed real estate index was endogenous variable 
therefore is influenced by other BRICS listed real estate markets.  The probability 
value for all variables was 0.0034 which was lower than 5%. In addition the probability 
value of 0.0034 was significant therefore the null hypothesis was rejected as there was 
an influence from other BRICS listed real estate indices to Russian listed real estate 
index.  
The outcomes indicated that South African listed real estate index was exogenous 
variable and it further shows that it influences other BRICS listed real estate markets 
 72 
 
even though it takes a while to recover. The Probability value for all variables was 
0.1010 which was greater than 5%. In addition the probability value of 0.1010 was 
insignificant therefore the null hypothesis could not be rejected as there was a no 
influence from other BRICS listed real estate indices to the South African listed real 
estate index.  
The overall conclusion is that when ordering these variables from most powerful 
(exogenous) to a least powerful (endogenous) in terms of influencing: first is China 
followed by South Africa, then followed by Brazil, followed by India and lastly by 
Russia. This means that China and South Africa listed real estate markets did 
influence the other BRICS listed real estate markets.  
The Brazilian listed real estate market is influenced least, followed by Indian listed real 
estate market and whereas the Russian listed real estate market is influenced more. 
This could be because only four listed real estate companies from Russia were used 
as an index as there is no official listed real estate index in the Russian market. 
Therefore Russia was limited compared to the other BRICS countries as they all have 
indices which represents their listed real estate market respectively. The following 
section will discuss the results of variance decomposition.   
4.8 Variance Decomposition 
Variance decomposition illustrates how much movement within a listed real estate 
market in a particular country, is due to its own or external influences. In addition 
variance decomposition shows how much of the forecasted variance of a said listed 
real estate market can be explained by the variance in another listed real estate 
market. 
Table 4.10 below shows the outcomes of the Variance decomposition of the Brazilian 
listed real estate index. Results indicated that in the short run (period 3) South Africa 
(2.56%) and India (1.44%) were the highest which explained a variation of the Brazilian 
listed real estate index, while 95% of the variation was explained by its own internal 
dynamics. However in the long run (period 10) the South African index (2.65%) and 
Russian index (2.76%) were the highest which explained a variation of the Brazilian 
listed real estate index and the variation explained by internal dynamics decreased to 
92%. It can be highlighted that during the short and long run there was minimal 
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fluctuation in the variation of the Brazilian listed real estate index from the other four 
BRICS indices. 
Table 4.10: Variance Decomposition of Brazil Listed real estate Index 
Period S.E. Brazil China India Russia South 
Africa 
1 0.266139 96.03844 0.571625 1.182265 0.000000 2.207668 
2 0.373343 96.14013 0.414228 1.006430 0.021182 2.418033 
3 0.452279 95.41559 0.312071 1.441725 0.265681 2.564530 
4 0.512694 94.80461 0.266606 1.723810 0.689935 2.515038 
5 0.564681 94.46797 0.235764 1.776413 1.128990 2.390866 
6 0.613633 93.96660 0.213735 1.687991 1.891297 2.240380 
7 0.657393 93.67041 0.186834 1.650995 2.264668 2.227093 
8 0.694965 93.6521 0.173214 1.864516 2.513626 2.283435 
9 0.731040 92.76431 0.156544 1.935761 2.677144 2.466242 
10 0.765721 92.45561 0.143366 1.983188 2.762801 2.655035 
Source: EViews computation 
 
In Table 4.11 the Variance decomposition results are illustrated for Chinese listed real 
estate index. From Period 3 the results showed that China’s index was explained by 
its internal dynamics at 99% while South Africa (0.21%) and Brazil (0.08%) explained 
the variation of China’s index more in the short run period. Over period 10 (long run) 
China’s index showed a variation decrease from 100% to 98% which was explained 
by its own internal dynamics and the remaining percentage of variation was explained 
by Russia (1.21%) which was the most. It can be pointed out that during the short and 
long run there was minimal fluctuation in the variation of the Chinese listed real estate 
index from other four BRICS indices. 
Table 4.11: Variance Decomposition of China Listed real estate Index 
Period S.E. Brazil China India Russia South 
Africa 
1 101.4009 0.000000 100.0000 0.000000 0.000000 0.000000 
2 147.2124 0.022516 99.84058 0.013286 0.028433 0.095183 
3 176.8787 0.087521 99.65850 0.014177 0.028594 0.211207 
4 200.3020 0.160901 99.46030 0.027065 0.121211 0.230520 
5 222.0015 0.233064 99.19322 0.047526 0.302625 0.223567 
6 243.4269 0.276291 98.87780 0.040618 0.619156 0.186138 
7 260.0226 0281243 98.69794 0.037081 0815176 0.168555 
8 273.7612 0.265720 98.61158 0.050643 0.904613 0.167441 
9 291.3730 0.249488 98.47838 0.057387 1.055222 0.159527 
10 308.6520 0.235436 98.34328 0.063383 1.215478 0.142420 
Source: EViews computation 
Table 4.12 indicates the outcome when running the Variance decomposition on 
EViews for India’s real estate index. In the short run (period 3) India’s index showed 
that 96% of its variation was explained by its internal dynamics while South Africa’s 
 74 
 
(2.44%) and China’s (0.52%) explained the variation of the Indian index more in the 
short run period. During the long run (period 10) there was a drop of 92% in the 
variation of India’s index which are explained by internal dynamics. South Africa’s 
index explained about 4.45% while Brazil’s explained about 1.53% of the variation of 
the Indian index over a long run period. It can be pointed out that during the short and 
long run there was minimal fluctuation in the variation of the Indian listed real estate 
index from the other four BRICS indices. 
Table 4.12: Variance Decomposition of India’s listed real estate Index 
Period S.E. Brazil China India Russia South 
Africa 
1 5.662717 0.000000 0.633588 98.34697 0.000000 1.019438 
2 8.352639 0.256066 0.570938 97.10490 0.002825 2.065269 
3 10.35079 0.459953 0.522044 96.40316 0.169268 2.445574 
4 12.13405 0.855205 0.483529 95.63807 0.256423 2.766776 
5 13.70958 1.212089 0.497965 94.88593 0.353982 3.050038 
6 15.09334 1.537362 0.575073 94.23184 0.542012 3.113715 
7 16.34619 1.649206 0.574627 93.71863 0.680659 3.376880 
8 17.51367 1.578646 0.587024 93.35604 0.702178 3.776115 
9 18.64194 1.546546 0.621197 92.96187 0.728293 4.142092 
10 19.71111 1.539780 0.640749 92.61647 0.747414 4.455588 
Source: EViews computation 
The results of variance decomposition of the Russian listed real estate index are 
showed below in Table 4.13. Outcomes indicate that in the short run (period 3) 
Russia’s index variation is explained by its own internal dynamics at 97% and slightly 
decreased to 95% over a long run period (period 10). South Africa’s index explained 
only 0.80% while India’s explained only 1.06% of the variation of the Russia index over 
a short run period. At period 10 the results indicates that India (1.81%) and South 
Africa (1.43%) were the highest that explained the variation of the Russia index over 
a long term period. It can be highlighted that during the short and long run there was 
minimal fluctuation in the variation of the Russian listed real estate index from the other 
four BRICS indices. 
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Table 4.13: Variance Decomposition of Russian Listed real estate Index 
Period S.E. Brazil China India Russia South 
Africa 
1 12.73855 0.135376 0.150996 0.64269 9870252 0.406836 
2 18.73556 0.339677 0.185272 0.809356 98.18001 0485686 
3 21.83176 0.546560 0.191518 1.062365 97.39900 0.800557 
4 24.31387 0.839752 0.317992 1.438567 96.19374 1.209950 
5 26.64959 0.896567 0.375082 1.809369 95.43006 1.488917 
6 29.39083 0.875331 0.436400 1.632980 95.53103 1.524258 
7 31.73043 0.813516 0.404093 1.788025 95.52734 1.467023 
8 33.25279 0.789053 0.451886 1.921641 95.33965 1.497775 
9 34.94054 0.771410 0.486877 1.871551 95.39825 1.471917 
10 36.87579 0.736584 0.471233 1.810612 95.54317 1.438402 
Source: EViews computation 
Table 4.14 indicates the outcome when running the Variance decomposition on 
EViews for South Africa’s real estate index. From Period 3 (short run) the results show 
that variation of South Africa explained by internal dynamics was 98%, while China’s 
index explained about 1.13% and Brazil explained about 0.51% of the variation of the 
South Africa index. Over a long run period (period 10) South Africa’s index variation 
explained by internal dynamics decreased to 97% and the remaining percentage of 
variation was explained by Brazil (1.48%) as the most. It can be pointed out that during 
the short and long run there was minimal fluctuation in the variation of the South 
African listed real estate index from the other four BRICS indices. 
Table 4.14: Variance Decomposition of South Africa Listed real estate Index 
Period S.E. Brazil China India Russia South 
Africa 
1 4.685688 0.000000 1.604820 0.000000 0.000000 98.39518 
2 6.912125 0.305437 1.407359 0.058925 0.075825 98.15245 
3 8.395802 0.515050 1.133286 0.128976 0097622 98.12507 
4 9.667974 0.686184 1.068660 0.146636 0.077991 98.02053 
5 10.58207 0.782973 10016718 045543 0.113895 97.94087 
6 11.45437 0.944463 0.959552 0.129497 0.199130 97.76736 
7 12.30808 1.093825 0.842971 0.113442 0.316037 97.63373 
8 13.20204 1.227529 0.734684 0.126459 0.405032 97.50630 
9 14.02446 1.384941 0.652792 0.170326 0.481489 97.31045 
10 14.78417 1.489045 0.589744 0.207940 0.557457 97.15581 
Cholesky Ordering: CH SA BR IN RUS 
Source: EViews computation 
The overall conclusion is that the BRICS listed real estate indices during the short and 
long run did cause fluctuations in the variation of each other but at a minimal level, 
therefore this further indicates that the co-integration between the variables was low. 
The following section will discuss the results of impulse response. 
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4.9 Impulse Response 
Impulse response shows how one variable reacts to a shock in another variable over 
time. A unit shock is applied to the error term and effect on the VAR model over the 
identified time period, is measured. Appendix 4.1 shows the effect on China’s listed 
real estate index of one unit shock being applied to the other Four BRICS indices 
(India, Russia, South Africa and Brazil). Results showed that China to India responded 
positively but at a low level over the period of 6 days and then it goes back to normality 
at day 7 but ends with a positive response at day 10. China to Russia showed a 
negative response over a period of 10 days. 
China to South Africa responded positively until day 5 and then it dies down and goes 
back to normality (equilibrium) at day 10. China to Brazil responded positively at a 
higher level until day 6 and dies down to a lower positive response at day 7 and then 
stays at the same level until day 10. Consequently there are low positive movements 
in China’s listed real estate index when a unit shock was applied to Brazil. India and 
South Africa indices showed both positive and negative movements at a lower level in 
the Chinese index, but with Russia’s index showed only a negative movement in the 
Chinese listed real estate index. 
Appendix 4.1 illustrates the effect on the Brazilian listed real estate index if one unit 
shock was applied to the other Four BRICS indices (China, India, Russia and South 
Africa). Results indicated that Brazil to India responded positively with lower 
fluctuations. Brazil to Russia showed a negative response over a period of 10 days. 
Brazil to South Africa responded positively at the same level until day 3 and dies down 
to a lower positive response at day 6 and then continuous with the higher positive 
response at day 10. 
Brazil to China responded positively and then it dies down and goes back to normality 
(equilibrium) at day 10. Therefore there are low positive movements in the Brazilian 
listed real estate index when a unit shock was applied to China, India and South 
Africa’s indices but with Russia’s index it showed a negative movement in the Brazilian 
listed real estate index. 
Appendix 4.1 shows the effect on India’s listed real estate index of one unit shock 
being applied to the other Four BRICS indices (Brazil, China, Russia and South 
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Africa). Results indicated that India to Russia showed a negative response over a 
period of 10 days. India to South Africa responded positively from lower to higher levels 
at day 10. 
India to China responded positively at a lower level and seemed to stay the same 
throughout a period of 10 days. India to Brazil responded positively with an increase 
from day 1 to day 6 and then it dies down until day 8 and stayed at the same level until 
day 10. Therefore there are a low positive movements in the Indian listed real estate 
index when a unit shock was applied to Brazil, China and South Africa but with Russia 
index’s showed a negative movement in the India listed real estate index. 
Appendix 4.1 illustrates the effect on the South Africa listed real estate index if one 
unit shock was applied to the other Four BRICS indices (China, Brazil, India and 
Russia). Results showed that South Africa to Russia showed a negative response over 
a period of 10 days. South Africa to China responded positively with a downward slope 
and goes back to normality (equilibrium) at day 10.  South Africa to Brazil responded 
positively with an upward slope until day 10. South Africa to India responded positively 
with an increase from day 1 to day 3 and then it dies down until day 7 and picks up an 
increase again until day 10. Therefore there are a positive movements in the Brazilian 
listed real estate index when a unit shock was applied to Brazil, China and India’s 
index but with Russia’s index it showed a negative movement in the South African 
listed real estate index. 
Appendix 4.1 shows the effect on Russian listed real estate index of one unit shock 
being applied to the other Four BRICS indices (Brazil, China, India and South Africa). 
Results indicated that Russia to China responded positively with fluctuations from day 
1 to day 10.  
Russia to South Africa responded positively with an increase until day 4 and dies down 
until day 7 then increases again at a lower level until day 10. Russia to Brazil 
responded positively with an increase until day 4 then it dies down until day 7 and 
gained momentum again at a lower level until day 10. Russia to India responded 
positively with high fluctuations until day 10. Therefore there are a few positive 
movements in the Russian listed real estate index when a unit shock was applied to 
Brazil, China, India and South Africa. 
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All countries responded negatively to the shocks coming from Russia. This could be 
because of the limitation of the data compared to other four BRICS countries where a 
full representation of the listed real estate market was used. The overall conclusion is 
that the impulse response was done for each country and results showed low positive 
movements in the majority of the graphs except for Russia which showed a low 
negative movement for each country. Due to the fact that the movements were lower 
for all BRICS indices, it further confirms that there is co-integration, but at a lower level 
therefore there is an opportunity for diversification options between the BRICS listed 
real estate markets. 
4.10 Summary 
Results suggest that the BRICS listed real estate markets were co- integrated but not 
to a huge extent. Results from cholesky ordering was in this order: first was China 
followed by South Africa, then followed by Brazil, India and lastly by Russia. This 
shows that China and South Africa’s listed real estate markets are the influencer within 
the BRICS listed real estate markets. Results from variance decomposition indicated 
that the BRICS listed real estate markets during the short and long run did cause 
fluctuations in the variation of each other but at a minimal level. This therefore further 
indicates that the co-integration between the variables was low. The last test further 
indicates that BRICS listed real estate markets were co-integrated at a low level, is 
impulse response which showed that the movements were lower for all BRICS listed 
real estate markets. 
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Chapter 5 
Findings, conclusion and recommendations 
 
5.1 Introduction 
The challenge faced by investors and portfolio managers is that as financial 
globalisation increases, developed financial markets become more integrated and this 
has a negative impact on diversification as it reduces the benefits of diversification 
(Beine et al., 2010). The option for investing in emerging markets may provide 
significant diversification benefits depending on the investment horizon (Graham et 
al., 2012). This study makes use of the quantitative analysis techniques to investigate 
whether BRICS listed real estate markets are co-integrated for emerging markets 
investor perspective.  
This chapter begins with the reason for undertaking the research followed by a 
summary of the findings and continues with the discussion regarding findings from the 
employed model or system such as unit root testing, Johansen co- integrated, VECM, 
VEC Block Exogeneity Wald tests, Variance decompositions and Impulse responses. 
The chapter concludes with overall findings, contributions by the study, limitations and 
lastly final remarks. 
5.2   Reason for undertaking the research 
Research on international diversification of financial markets has been researched 
significantly but with a focus on developed markets. An increase in the research for 
international diversification was due to the fact that financial markets are becoming 
more integrated (Beine et al., 2010).  This has caused problems for investors and 
portfolio managers who are seeking to diversify across markets successfully. The 
impact of financial integration has a negative impact on diversification as it reduces 
diversification benefits for investors and portfolio managers. 
To overcome this challenge it was suggested that it would be better to explore portfolio 
diversification using emerging markets as it provide significant diversification benefits 
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(Graham et al., 2012). It was pointed out that international diversification works better 
for real estate than for equities and bonds (Eichholtz, 1996). It was suggested that the 
topic on international diversification of financial markets focusing on portfolio 
diversification of internationally listed real estate markets could be studied.  
The existence of current bilateral trade relationship between BRICS indicate the 
importance of a study on interrelationships between the listed real estate markets of 
BRICS countries. As investors and portfolio managers are seeking alternative 
investment avenues in order to achieve greater diversification, it is suggested they use 
emerging listed real estate markets such as Brazil, Russia, India, China and South 
Africa to explore this international diversification aspect. 
The primary reason for undertaking this research is to investigate the existence of 
diversification benefits within the BRICS listed real estate markets. The following 
question was formulated: does international diversification benefits exist between 
BRICS listed real estate markets? 
In addition to the research question the objectives outlined to solve the research 
problem are as follows:  
• To determine whether there is co-integration between BRICS listed real estate 
markets and to what degree they are integrated in order to determine the 
existence of any diversification opportunities. 
• To determine the short and long run relationships between BRICS listed real 
estate markets. 
• To determine which of the BRICS listed real estate markets offer diversification 
benefits for investors and portfolio managers. 
• To determine which BRICS listed real estate markets do not offer diversification 
benefits for investors and portfolio managers. 
5.3    Summary of the findings 
In order to achieve the main objective of undertaking this research, the appropriate 
methodology was employed and was fully discussed in chapter 3. As indicated above 
the purpose was to answer the research question by determining the existence of 
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diversification benefits within the BRICS listed real estate markets.  In order to address 
the research question and objective, the following order was carried out. First it was 
unit root testing followed by testing for long run relationships using Johansen’s co-
integration test, then VECMs were used to determine exogeneity and endogenous 
variables and lastly VAR was used to establish the short run dynamics through 
variance decomposition and impulse response.  
5.3.1   Unit root findings 
The ADF test was performed to test the unit root of the BRICS listed real estate indices 
time series. The overall results suggested that all five selected indices was non-
stationary at a level but once differenced to the first level the time series became 
stationary across all variables. This confirms that there was no need to run the Phillip-
Perron (PP) test as the results were the same for all variables at both tests. These 
results indicated that the data was integrated to the first order I(1). This satisfies the 
prerequisite to run the Johansen co-integration test. 
5.3.2   Johansen co-integration findings 
Subsequently establishing a stable VAR model the Johansen co-integration test in 
conjunction with the Maximum Eigenvalue test show that there is co- integrating 
relationships between the variables. The co-integration was present at 0.05 level and 
maximum Eigenvalue suggested that there was 1 co-integration equation. These 
results means that the level of co-integration between BRICS listed real estate indices 
time series is low. This could mean that there might be some diversification benefits 
between BRICS real estate markets as their co-integration level is low. To further 
investigate this matter the VECM was established in order to identify the co-integration 
dynamics between the variables. 
5.3.3   Vector Error Correction Model (VECM) 
Running the VECM Model was for the purpose of showing how a variable reacts to a 
shock from other variables combined. In addition the VECM model shows if one 
variable is insulated or independent from other variables as it has been identified that 
the co-integration does exist. The overall results show that China’s listed real estate 
market is the only independent market compared to other BRICS listed real estate 
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markets as it was indicated by 47% level of speed it took to recover from shocks which 
was faster compared to the rest of the BRICS listed real estate markets. Brazilian, 
Indian, Russian and South African listed real estate markets are more dependent on 
BRICS listed real estate markets as a whole. Hence they showed a range of 0.1% to 
5%, which is a slow speed of recovery from shocks to their respective markets. As 
suggested in methodology that VECM is unable to establish the dynamic properties of 
variables, therefore impulse response was run in order to provide accurate interactions 
between variables.  The next test was run in order to identify the exogeneity and 
endogenous variables. 
5.3.4   VEC Block Exogeneity Wald tests 
This test was done in order to be able to do the ordering of the variables in terms of 
most powerful (exogenous) to less powerful (endogenous). The results displayed in 
Chapter 4 table 4.9 probability values for Brazil, China, India, Russia, China and South 
African are 0.0208, 0.1904, 0.0062, 0.0034 and 0.1010, These results indicate that 
China and South Africa are exogenous while Brazil, India and Russia are endogenous.   
The results suggested that in terms of ordering, were that China is the most powerful 
followed by South Africa then Brazil, India and lastly Russia. This results validate the 
VECM results that China is the independent market. This makes sense as China is 
the biggest and fastest growing economy within the BRICS group. South Africa being 
the second most powerful or influencer could be because of having one of the best 
financial markets in the world and the listed real estate market for the past few years 
has really evolved and even performed better than some of the major internationally 
listed real estate markets such as the UK. In addition South Africa in the recent years 
has seen international real estate companies listing on the JSE.  Overall this means 
that China and South Africa listed real estate markets does influence the other BRICS 
listed real estate markets. 
5.3.5   Variance Decomposition findings 
Variance decomposition was done in order to indicate the proportion of the movements 
in the dependent variables caused by independent variables when a shock is applied 
to it. This was done in order to test the short-run relationship between the variables. 
The result of the variance decomposition displayed in chapter 4 from table 4.10 to 4.14 
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suggested that applying a unit shock to Brazil, China, Russia, India and South Africa  
did not cause much fluctuation in each of the BRICS listed real estate indices over the 
short run (10 days). The outcomes indicated that in a short-run of a period of three 
days a shock applied to the South African listed real estate caused only 2.56% 
fluctuation in the variation of the Brazil listed real estate. Over the 10 day period a 
shock to the South African listed real estate caused only 2.56% fluctuation in the 
variation of the Brazilian listed real estate. In a short-run period of three days a shock 
applied to the South African listed real estate caused only 0.21% fluctuation in the 
variation of the Chinese listed real estate. Over the 10 day period a shock to the 
Russian listed real estate caused only 1.21% fluctuation in the variation of the Chinese 
listed real estate.  
Results further indicated in a short-run of a period of three days a shock applied to the 
South Africa listed real estate caused only 2.44% fluctuation in the variation of the 
India listed real estate. Over the 10 day period a shock to the South Africa listed real 
estate caused only 4.45% fluctuation in the variation of the Indian listed real estate. In 
a short-run of a period of three days a shock applied to the South Africa listed real 
estate caused only 0.80% fluctuation in the variation of the Russian listed real estate. 
Over the 10 day period a shock to the India listed real estate caused only 1.81% 
fluctuation in the variation of the Russian listed real estate. In a short-run of a period 
of three days a shock applied to the Chinese listed real estate caused only 1.13% 
fluctuation in the variation of the South African listed real estate. Over the 10 day 
period a shock to the Brazilian listed real estate caused only 1.48% fluctuation in the 
variation of the South African listed real estate. 
The overall conclusion was that the BRICS listed real estate indices during the short 
run does cause fluctuations in the variation of each other but at a minimal level, 
therefore it further indicates that the co-integration between the variables was low. 
5.3.6   Impulse Response 
Impulse response was explained in order to determine the short run dynamics of the 
model. The Impulse response process consists of a unit shock which is applied to the 
error term and effect on the VAR model over an identified time period is measured. 
Outcomes showed that one unit shock in the South African listed real estate index 
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indicated that there was no major effect in the Chinese listed real estate market over 
the 10 day period. Impulse response was performed on all selected five BRICS listed 
real estate indices time series. 
The overall findings were that when a shock was applied to each variable over a period 
of 10 days the results indicated that no large movements or responsiveness by any of 
the BRICS listed real estate markets. This further confirms that during the short run 
the co-integration between the variables was low and no suggestion of any causality.  
5.4   Overall Findings 
The Overall findings of this study is that the selected emerging listed real estate 
markets (Brazil, Russia, India, China and South Africa) does have a co-integration 
relationship but no evidence of long run relationship between these markets as the co-
integration level is low. This means that an international diversification benefits does 
exist between the BRICS listed real estate markets as their co-integration level is low.  
Even though China and South Africa are exogenous variables there was no evidence 
of these two markets causing a major impact on the other three markets (Brazil, India 
and Russia) during a short and long run relationship. Therefore it further confirms that 
there is a possibility of diversification benefits which can be achieved within a BRICS 
listed real estate portfolio. The results of this study are in line with those of Gil-Alana 
et al., (2018) where the BRICS stock and REITs were integrated at level 1 but no 
evidence of long run relationship was found between the variables. Therefore 
investors and portfolio managers could use the BRICS listed real estate markets in 
order to obtain diversification within a portfolio. 
5.5 Contributions of the study 
The research on the co-integration of listed real estate focused more on mixed assets 
portfolios but very few on listed real estate only portfolios. Therefore, this study will 
contribute to the knowledge around investing in listed real estate markets from an 
emerging markets’ perspective. The results from this study serve as guide to investors 
and portfolio managers in the BRICS countries as the co-integration level is low and 
confirms that no suggestion of any causality during a long and short run. Therefore 
investors and portfolio managers could use the BRICS listed real estate markets as 
an alternative investment destination to achieve portfolio diversification benefits. 
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5.6 Limitations 
The emerging markets included in the study are the BRICS countries representation 
of the emerging markets as a whole. Nevertheless, the selected emerging markets 
may not be the true representation of the general emerging markets as some of the 
selected emerging markets for the study have large economies.  Therefore the findings 
of this study cannot be used as a true reflection of the emerging markets regarding 
international diversification, rather than the BRICS countries used in the study.  
5.7 Recommendation for further research 
The recommendation for the future research is that the scope of the research could 
be broadened to include other emerging markets in order to have a true reflection of 
the entire population. Broadening the scope of research could give the researcher the 
opportunity to determine if most of the emerging countries do offer international 
diversification benefits. If in the future Russia does establish a listed real estate index 
this study could be replicated to determine whether results would differ from results 
obtained by this study.  
5.9  Final remarks 
The primary reason for undertaking this research was to investigate the existence of 
diversification benefits within the BRICS listed real estate markets.  The reason behind 
this was to determine if BRICS countries could be the alternative investment avenues 
in terms of diversification for investors and portfolio managers. After employing the 
appropriate methodology, the study concluded that BRICS listed real estate markets 
are co- integrated at a low level. Results further indicates that due to a low co-
integration relationship between these countries there is an opportunity for portfolio 
diversification. It was concluded that investors and portfolio managers may use the 
BRICS listed real estate markets for diversification purpose as their co-integration level 
is low. 
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